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Bay they, ented MATTER |S DISTILLED OFF AND IMMEDIATELY MIXED 
: WITH HIGH PRESSURE OVERFIRE AIR. THE ARRANGEMENT 
cuutaa ase ‘ie OF THE JETS PRODUCES A SWIRLING, TURBULENT MOTION 
: OF THE GASES AND INSURES GOOD MIXING AND RAPID 
COMBUSTION OF VOLATILE MATTER FOR SMOKE FREE 
“"iiae en OPERATION AT ALL LOADS. THIS CONCENTRATED HEAT 
OF RAPID COMBUSTION ZONE RADIATES HEAT DOWN ON INCOMING FUEL, 
INSURING GOOD IGNITION 


/ 


COMPLETELY WATER-COOLED f JET IGNITION, AS COAL ENTERS FURNACE, VOLATILE 


—— 


ENCLOSED GATE 
ELIMINATES COLO 
AIR INFILTRATION 
INGURING PROPER 
IGNITION 


PF voume TIGHTLY SEALED COMPARTMENTS PERMIT PRECISE CONTROL 
a Ne AiR TO EACH ZONE, INSURING COMPLETE COMBUSTION OF FUEL 


STURDY, SILENT - | ; 
HYDRAULIC DRIVE : : s , , Tuy eas Ty re 


HEAT RESISTANT 
BEARINGS REQUIRING 
NO ‘\UBRICATION 


RATCHET Pi. 


Al® TiGnt 

FRONT COVER SPROCKET 

PLATE ELIMINATES SIFTINGS STRONG, LOW FRICTION DRAG FRAME 
DUST LEAKAGE HOPPER CHAIN CONSTRUCTION GIVES RELIABLE OPERATION 

NEEDS VERY LITTLE MAINTENANCE 


Latest Unit at University of Rochester 
Will Burn High-Caking Coals 


BaW JET-IGNITION STOKER 
SELECTED TO SOLVE 
SMOKE AND FLY ASH PROBLEMS 


Stable, efficient combustion over wide load ranges, without smoke 3 
and with extremely low fly ash, is achieved by the new B&W Jet- 
Ignition Stoker when burning bituminous and sub-bituminous K 
coals—including high-caking and coking grades. The Jet-Igni- 
tion Stoker maintains a clean stack without using dust collectors. 


Selection of a B&W Jet-Ignition Stoker for the University of 
Rochester was made to solve a community relations problem 
caused by smoke and fly ash. Dr. Lewis D. Conta, Chairman of 
the University’s Division of Engineering, and George D. Haas, 
Chief Engineer, recommended installation of the unit after 
observing a commercial installation burning the high-caking | 


coals used by the University. B&W Stirling Boiler with Jet-Ignition 


B&W ‘Jet-ignition Stokers are another of the developments of Stoker at University of Rochester, de 
signed for 100,000 Ib of steam per hr 


: lo ’ er g » *7 yp te ) ar “eo 7 
B&W engineering and research, sup; orted | y nearly a century of at 125 psi 
experience in all phases of steam generation. If your problem 
is one of excessive smoking and fly ash emission, 
Bulletin G-85 will tell you how a B&W Jet-Ignition 


Stoker can help you. And for any problem in steam BABCOCKH 

generation, B&W engineers are ready to help you 

and your engineers find the solution, The Babcock & A WILCOX 

Wilcox Company, Boiler Division, 161 East 42nd BOILER 
. , DIVISION 

Street, New York 17, N. Y. 
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Fits Like A Glove! 


Fits because—this basic New Departure ball bearing, more 
widely used than any other antifriction type, does much 
more than carry RADIAL loads—it locates the shaft it 
supports against THRUST LOADS FROM BOTH DIREC- 
TIONS equally well! 

Fits because—with a simple snap ring added, it does away 
with inside housing shoulders, simplifying mounting and 
cutting machining costs! 





Also—with efficient Sentri-Seal added, without change in 

exterior dimensions, it eliminates a separate outside closure 
assures protection from outside dirt! 

And— with Sentri-Seals on both sides, this same basic bearing 

does away with all separate seals, eliminates all need for 

lubricating fittings—requires no attention for greasing! 

Finally —it is a long-lived, non-separable unit that calls for 

no shims or other devices for periodical adjustments 

So, specify New Departures of the type that assures you 

maximum application proficiency and economy. 





BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
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can be depended upon to produce 
tangentially cut Worm Gears to 
consistently meet the most exact- 
ing specifications 


G.S. tangential cutting of Worm 
Gears produces a superior finish 
on the Sou teeth. Generating flats 
common to “‘in-fed’’ cut Worm 


Gears are eliminated 
If more uniformly accurate Small 


Specialties, Inc. 


Where maximum area of contact 
between Worm and Worm Gear is 
a requirement, tangential feeding 
is a must. This is especially appli 
cable in the case of multiple thread 
worms with high lead angles 


Whether your needs call for me 
dium-coarse or fine pitch ranges, 
G.S. men, methods and machines 


Gearing in production runs is a 
consideration in your business, by 
all means, tell us about your needs 
now! The specialized skill and long 
experience of our competent engi 
neers can lend you valuable aid 
Ideas, suggestions and cost esti 
mates incur no obligation. Write or 
phone today 


G.S. technical data, free! See where and 

BY /hi//4 how we mass-manufacture Small Gearing 

** to uniformly fine tolerances. Folder con 

tains 23 pictures of Small Gears, plant view, as well as Diametral 

and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 


MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


2635 WEST 





SPURS © SPIRALS * HELICALS © BEVELS + INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 
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WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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In this Norton Grinder, imaginative designing with Lukens heads simplified construction, saved money. 


Improve your product... cut costs... 
designing with Lukens heads 


@ Start to think about simplifying your designs, even 
redesigning, with Lukens standard head shapes. For 
Norton Company, Worcester, Mass., this led to stronger 
and safer grinding-wheel guards on machines such as 
this Type U-4 Universal Grinder 
in cost and time. Two standard Lukens heads fitted to- 


plus positive savings 


gether turned the trick 
Where can preformed Lukens heads reduce design 


complexity and eliminate fabricating steps in your 
equipment? Put your imagination to work and see. 
Others have used them in wheels, valves, chemical 
equipment, heavy and light machinery. Lukens’ fifty- 
five years as the leading producer of spun and pressed 
steel heads for many applications are at your service. 
Write for Catalog 930, “Pricing and Engineering Data.” 
Lukens Steel Company, Coatesville, Pennsylvania, 


Lukens Offers the World’s Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 
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The quality of these Taylor Forge products is unques- 
tioned . . . backed by 56 years of continuous research, 
testing and experience. Their dependability has been demon- 
strated in every conceivable type of application and under 
the most punishing conditions. Service is unexcelled because 
the Taylor Forge line is the complete line embracing every 
size and type, every thickness or weight, every material that 
can be worked by any forging process. 

Yes, with Taylor Forge, Quality is a creed . . . Depend- 


ability a long established truth on which an unassailable 


reputation has been built . . . and Service an accepted 


responsibility. Taken together, they provide three excellent 
reasons why, for Welding Fittings and Forged Flanges it 


pays to “turn to Taylor Forge’. 


... TRADITIONALLY DEPENDABLE 


Taylor Forge & Pipe Works 


General Offices and Works: P O. Box 485, Chicago 90, Illinois 
Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Callif., 
Hamilton, Ont., Canada 
District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, Atlanta, Chicago, 
Houston, Tulsa, Los Angeles, San Francisco, Seattle, Toronto, Calgary, Montreal 


To take full advantage of both product excellence and fine service, 
patronize your local Taylor Forge Distributor. 


Spiral weld pipe Production forgings Large diameter electric 
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Why 62 NEW (7) COOLING 


for STEAM CONDENSING and 


with heat loads from 














Steam Condensing Cycle Process Cooling Cycle 
10 Contral Station Units s 13 Petroleum Refineries 
8 Industrial Plants ; 10 Chemical Plants 

5 Steel Mills 

3 A.E.C. Plants 

9 Miscellaneous 









































FEATURES IN BRIEF 


Water-Mizer Drift Eliminators engineered 
for maximum efficiency — hold drift losses well 
below recommended minimum values. 


Full Cone Spray Nozzles provide maximum dispersion 

with exceptionally low pressure drop. 

Double Diamond Fill Racks designed to expose maximum 

water surface to counter-flowing air stream. 

Rugged Redwood Framing forms completely independent structure 


with all stresses transmitted directly to tower foundation 


Simple, Straight-Line Bracing relieves structural members of horizontal shear 


stresses 


EE eee & * 


Ventilated, Double-Wall Redwood Casing keeps outside dry — minimizes wood 
deterioration. 
Self-Leveling Interior Posts compensate for irregularities in floor and require 


no piers or anchors, 
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TOWERS have been specified 


PROCESS COOLING CYCLES 


25,000,000 to 1,050,000,000 btu/hr 





a | 
Since the recent introduction of the 
new Foster Wheeler Induced Draft 
Cooling Tower, 62 units have been 
sold in eighteen States and nine for- 
eign countries. Ranging in cooling 
capacity from 25 million btu/hr to 1 
billion 50 million btu/hr, these towers 
cover a wide range of climatic condi- 


tions and geographical locations. 


Why were Foster Wheeler cooling 
towers specified for so many new in- 
stallations? Part of the answer is 
given in the list of FW features at the 
left — features that contribute to high 


cooling efficiency, low drift losses, 





easier installation and exceptionally 


low maintenance year after year. 


For the complete story, send for 
your free copy of the new, 32-page 
Cooling Tower Bulletin, CT-57-1, 
shown at left. Foster Wheele: 
Corporation, 165 Broadway, New 


York 6, N_Y. 


Posten Wree.en Conmroration 
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FOSTER WHEELER 


NEW YORK * LONDON « PARIS” « »T. CATHARINES, ONT 
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CALCULATIONS 
CAUSING 
COMA ? 


NEW PRODUCT APPLICATION ? 


UP AGAINST 
SEVERE HEAT CONDITIONS ? 


5703 « 1957 ASSOCIATED SPRING CORPORATION 
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USA 
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SPRINGS « WIRE FORMS 
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NO TIME FOR 
RESEARCH ? 


WISH YOU HAD TAKEN UP 


ANOTHER LINE OF WORK? 


TRYING TO COIL YOUR 
OWN SPRINGS ? 


SMALL STAMPINGS « SPRING WASHERS 
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booklet 
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Jrackoseff Shipment 


That’ 
by ERIE CITY 


@ A truly modern conception of the boiler-burner-control 
package fire tube steam generator. Manufactured, 
assembled, wired, piped, and factory fire tested — 


ready to go to work when it reaches your plant. 


Behind this Erie City package unit is the 
manufacturing skill and engineering know-how 
acquired through more than a century of producing 
large, high pressure, water tube and fire tube 


industrial power boilers. 


The FT is conservatively designed, having 
five full square feet of heating surface per 
developed horsepower. Peak ratings are easily 
attainable with no undue strain on the 
boiler and its attendant high 


maintenance costs. 


For a complete description of the FT 


write for Bulletin SB-564 H. 
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Erie CITy 
CZ ERIE CITY IRON WORKS: &: 2 


TEAM GENERATORS © SUPERHEATERS © ECONOMIZERS «© AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 
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KLCWw... valve operator 


reduces water hammer 


Allis-Chalmers has added a new operator to its line of 
butterfly valves to reduce water hammer and its harm- 
ful high pressure effects. 

Especially designed for water works systems, this op- 
erator provides rapid initial closing of the valve with 
slow final closure. 

Controlled operation combined with careful construc- 
tion insures the dependability of A-C butterfly valves. 
For details contact your nearby Allis-Chalmers office 
or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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For the most effective answers to your bearing problems... 


FAFNIR OFFERS Whatever your bearing needs, your best bet is Fafnir. 


The reason .. . Fafnir makes America’s most complete line 


THE MOST COMPLETE LINE of ball bearings, ranging from standard radial to custom- 


made jet engine types. Various tolerances and 


OF BALL BEARINGS combinations of seals and shields enable Fafnir to supply 


the best bearing for the purpose — the most bearing for 


in AMERICA! the money. 
* 


Check the Fafnir line first for a quick, effective solution 








to your bearing problems. Fafnir can deliver in the 


quantities you require, The Fafnir Bearing Company, 


- 2 New Britain, Connecticut. 
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STANDARD . 

RADIAL BEARINGS - . 

WITH SAME BORE SIZE! 

This feature of Fafnir \F q 
Standard Radial Bearings ‘ ~~ 
simplifies shaft size- @ < 
bearing capacity problems. You 
can specify the shaft size, 
speed, load, service conditions 
space and weight limitations and 
get the Fafnir Ball Bearing tc meet 
your specifications 


















1 Shield 1 Felt Seal 1 Mechani-Seal 1 Plya-Seal Wide Type Bearing 
and Shield and Shield with Plya-Seals 





FAFNIR 


BALL BEARINGS 


2 Shields 2 Felt Seals 2 Mechani-Seals 2 Plya-Seals Wide Type Bearing 
with Mechani-Seals 
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ectronic Route to Lower 
eam Power Piping Costs 


Control section of Kellogg’ «electronic « om puter 


- =e 
Kellogg’s Digital Computer 


Permits More and Faster | sec Fe "tewan |r EA: | ome be ae 
Accurate Flexibility Analysis -_ . 
of Complex Main k= esse J << 


and Reheat Piping Systems 


KEEPING PACE with the increasingly 
critical pressures and temperatures 
of the modern steam-electric power 
plant are M. W. Kellogg's advanced 
techniques for pre-determining 
stresses and reactions of main and 
reheat piping. Most recent addition 
is a large magnetic drum digital com 


puter, used to calculate forces, mo — 
end Combine 


ments, deflections, rotations, and 
Motrices 


stresses in complex piping systems. 
By enabling Kellogg engineers to 
undertake a far greater number of 
calculations in less time than ever 
before, electronic computation makes 
possible the ultimate or near ulti 
mate piping system designs. Pipe 
runs can often be shortened without 
sacrificing required margins of safety; 
capital investment and maintenance 
costa reduced; operating efficiency 
increased 
A pioneer in flexibility analysis 
techniques, which include manual 
calculations, model testing, and a 
amaller electronic computer, Kellogg Computer Flow Sheet 
continues its pioneering in the power This Rew chest chews Ge reek 
piping industry by the addition of followed by Kellogg's electroni: 
this high speed computer to ita New sean dailies made = 
York engineering facilities stresses in high pressure and high 
A cordial invitation to see the temperature steam piping systems, 
M. W. Kellogg electronic computer 
at work is extended to consulting 
engineers and to engineers of power 


generating companies and their FABRICATED PRODUCTS DIVISION 
equipment manufacturers. Appoint THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 
ments may be made through the A SUBRBIDIARY OF PULLMAN INCORPORATED 
Sales Manager, Fabricated Products Fhe Conadion Ks ompany Limited, Toronto ellogg I tlona poration , octete Kellogg, Parte 


‘ 
can ¢ j ution eu mpanhi Ae 0 Mrastl 
Division, 


( ica 





KELLOGG) 
\Ww/ 
POWER PIPING—THE VITAL LINK 
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FROM T0 120 D.P... 


LOW COST EXTREMELY ACCURATE 


STAMPED GEARS 


A Wide Range Of Stock Gear Dies Offers You Big Savings! 


WINZELER Stamped Gears from 8 to 120 dp... from 
.006 to 4%" thickness and up to 7 inch diameter. Send 
blue prints. Tell us about your needs today. Ideas, sug- 
gestions and low cost estimates by our skilled engineers 
do not obligate you. 


ACCURATE STAMPED GEARS by WINZELER are 
BIG savers of time and money. For instance, single 
stampings are often laminated and indexed to form wider 
faces at savings up to 60%! Further economies are made 
possible by a wide range of stock Dies. And, the extremely 
uniform dimensional accuracy of WINZELER Stamped 
Gears enables manufacturers to practically eliminate 
costly assembly downtime. 

Modern new plant, methods, and equipment have now 
greatly increased production speed and efficiency and 
economy! Critical customers from coast-to-coast depend 
upon us for on-time deliveries of ample quantities to 
keep production rolling! You, too, can get better 


MAIL THE 
COUPON 
FOR FREE 
STAMPED 
GEAR FOLDER 
AND STOCK 


GEAR DIE LIST 


MECHANICAL ENGINEERING 


please! All Gears are made in Compount 


SEND FOR NEW LIST OF STOCK DIES! 


An up-to-date list of WINZELER-made stock Gear Dies is ready for 
you now. Ask for « copy, or mount cougee on company letterhead, 
dies which insure concen 


tricity and flatness and hold uniform dimension by producing a 


complete Gear in one station. 


| 7355 W. WILSON AVENUE, CHICAGO 31, ILLINOIS 
! Gentlemen: 

Please mail to me at once, copies of the free 
WINZELER Stamped Gear Folder and Stock Die List 
NAME 
COMPANY 


ADDRESS 


ZONE STATE 


a 
= 
~< 
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WHY Falk Motoreducers 
give better service—have longer life 


Here is the “inside story" behind the all-steel All-Motor type FALK Motoreducer's 
universal reputation as a gear drive unmatched in quality, efficiency, depend- 
ability, ease of maintenance and long life. These “In-built” factors are— 


] ALL-STEEL HOUSINGS. Rugged, strong, 

rigid...all parts are manufactured from 
heavy steel plate, formed and welded 
in the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 
Large shafts, oversize bearings...rigid 
mountings with wide bearing spans to 
handle maximum applied loads. 


PRECISION GEARING, Heat-treated alloy 
steel gearing, precision cut and shaved 
after heat treatment to eliminate dis- 
tortion, Quiet, crown-shaved pinions. 


6 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION. Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated by direct dip. 


When you buy or specify the All-Motor type FALK Motoreducer, you get all these — 
plus the tremendous advantage of full interchangeability of motors. Switch motors 
as desired—vuse any make, style or type of standard foot-mounted motor within 
the unit's AGMA rating —with a minimum of difficulty or “down time.” 

Available in sizes up to 75 hp —with or without motor —from convenient factory, 
field or distributor stocks, from coast to coast. Write for Bulletin 3100. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


.».@ good name 


MANUFACTURERS 


@ Motoreducers 

® Speed Reducers 

© Flexible Couplings 

@ Shaft Mounted Drives 


in industry 


60,000 HOURS WITHOUT A FAILURE! 


Sixty thousand hours is a lot of hours —but 
the FALK Motoreducer in the unretouched 
photo above has served that long without 
failure or need of repair. 

This 3 hp unit is one of over 60 FALK 
Motoreducers in daily service in an Eastern 
plant of a large milling company, whose 
president says, in part: 

“One of the main advantages of FALK 
Motoreducers is their adaptability to any 
motor. Reducers and motors can be easily 
interchanged....Our service records confirm 
the wisdom of our choice of FALK equipment 
as our standard.” 


@ Marine Drives 

®@ Steel Castings 

@ Weldments 

© Contract Machining 


@ High Speed Drives 
® Special Gear Drives 
@ Single Helical Gears 
@ Herringbone Gears 
























Piping that helps 


AIR CONDITIONING 
PAY OFF 


@ Air conditioning has become a giant 
industry because it provides valuable wser 
benefits... more customers, increased work- 
ing efficiency, greater profit. 

Tube Turns is proud to be associated 
with this growing business, giving it 
assistance in piping engineering and sup- 
plying the top-quality, welded- piping 
fittings essential for dependable air condi- 
tioning systems. 

More than 12,000 TuBE-TURN* products 
are available from your nearby Tube 
Turns’ Distributor for a// your needs in 
welded piping of a// kinds. 














AIR CONDITIONED. Buildings alone for the 
new Garden State Plaza Shopping Center at 
Paramus, N. J., cover 10 acres. Two 2250-ton com 
pressors provide for the air conditioning system. 
All welded piping with TUBE-TURN fittings ranges 
from '4" to 18" diameter, Architect-Engineer: 
Abbott, Merkt & Co.; General Contractor: Joseph 
L. Muscarelle; Mechanical Contractor: Frank A. 
McBride Co. 





jew between the two **TUBE-TURN’" and “@" 
2250-ton compressors at Reg. U.S. Pat. Off. 
arden State Plaza. 





The Leading Manufacturer of Welding Fittings and Flanges 


¥ F KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York + Philadelphia « Pittsburgh + Chicege + Detroit + Atlenta + New Orleens + Houston + Midlend 
Delles + Tulse + Konses City + Denver + Los Angeles + Son Francisco + Seattle 





in Conoda: Tube Turns of Canada, Ltd, Ridgetown, Ontorie « Terente, Ontario « Edmonton, Alberta 





Why it pays to specify TUBE;TURN Fittings for 


AIR CONDITIONING PIPING 





ELIMINATES GUESSWORK. Workers FASTER INSTALLATION. Rigid inspec- 
know they are getting the proper fittings as tion and quality control insure absolute 
called for on the blueprint because Tupi uniformity of TUBE-TURN products...as to 
TURN fittings are completely and perma size, circularity and wall thickness. Above: 


nently identified as to dimensions, schedule Cooling tower for Bergen-Mall Shopping 
Center, Paramus, N. J. Photos courtesy Frank 


and material. : : 
A. McBride, Paterson, N. J., mechanical 
contractors, 


FOR SOUND ENGINEERING. You can specify 
Tupe-TURN® Fittings and Flanges and kuou 
you'll get the right product, without compromise 
lor example, you can get TUBE-TURN wrought 
iron fittings such as used for these condenser water 
lines in State Capitol Building, Harrisburg, Pa. 
Contractors: Riggs Distler & Co., Inc. 


os 


CUT RED TAPE. Tube Turns’ line includes 
more than 12,000 standard welding fittings and 
flanges. All are available promptly from your 
nearby Tube ‘Turns’ Distributor. You can fill all 
your needs with one order to save purchasing 
manhours, Photo courtesy McJunkin Corporation, 
Charleston, W. Va. 


Available now from your nearby TUBE TURNS' Distributor 


DISTRICT OFFICES: 


New York Dallas 
Philadelphia Midland 
Pittsburgh Tulsa 
Chicago Kansas City 
Detroit Denver 
Atlanta Los Angeles 
New Orleans San Francisco 
Houston Seattle 


TUBE TURNS, Dept. F-5 In Canada: Tube Turns of Canada 


224 East Broadway, Louisville 1, Kentucky limited, Ridestewn, Ontario ° 
Toronto, Ont.+ Edmonton, Alberta 


*’Tune-TuRN” and “tt” 


Company Name Reg. U.S. Pat. Off 


wage TUBE TURNS 


tr 
” LOUISVILLE 1, KENTUCKY 


Your Name A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


Position 
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Here’s the fast, efficient and economical way to get 
working models from your turbine or compressor 
blade designs . . . whether you want a single 
prototype or test production quantities. Curtiss- 
Wright’s Metals Processing Division scales down 
its complete facilities in a modern, geared-to-speed 
prototype shop .. . brings under one roof all the 
production steps from primary metal to finished 
product in any high integrity alloy. 

Working model production brought to a fine 
point of precision control means more accurate 
development now .. . smoother flowing production 
later. Coordinated facilities for casting, forging, 


Curtiss-Wright PROTOTYPE SERVICE 
speeds you from blueprint to working model 
































grade rolling, machining and extrusion are ready 
to serve you on short notice . . . solve your prob- 
lems in a hurry. Contact Curtiss-Wright when your 
next set of designs leaves the drafting board. Quali- 
fied engineering consultation available at all branch 
offices. 

For complete details, write to: 84 Grider Street 
PROCESSING 


METALS DIVISION 


CURTISS-WRIGHT « 


CORPORATION © BUFFALO, NEW YORK 





METALS PROCESSING DIVISION BRANCH OFFICES: « « « NEW YORK e@ HOUSTON @ LOS ANGELES 
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INCREASES CORROSION RESISTANCE. The huge rotor 
illustrated here is the main structural component of a Ljung 
strom Horizontal Air Preheater. Three of these units, designed 
to serve a 1,900,000 pounds-per-hour-capacity boiler, are among 
the largest ever manufactured by The Air Preheater Corpora 
tion, New York. Each complete preheater weighs 270 tons 
The rotor itself—25’2” in diameter and 10'10144” deep—when 
fully loaded with the heating element, weighs about 390,000 lbs 

Because sulfur in the gases combines with moisture—sulfuric 
acid is formed when the temperature drops below the dew point 
at the “cold” end of the rotor—corrosive action can be highly 
severe in this area. Corrosion means maintenance. 

Aiming at a reduction in maintenance, the manufacturer 
cooperated with the U. S. Bureau of Mines in exhaustive tests 
to determine the corrosion resistance of various materials under 
sulfuric acid attack in air preheaters. These tests, made over 
a 5'4-year period, showed that the corrosion rate of low-alloy 
USS Cor-TEN Steel was lower than all but one of the high alloy 
steels tested, was less than one-half that of carbon steel and less 
than one-fourth that of cast iron. 

As a consequence, USS Cor-TEn Steel is specified for the 
cold end heating elements and containing baskets on all con- 
ventional boiler applications. Where unusually severe 
corrosion is anticipated, USS Cor-TEn Steel is also speci- 
fied in all or part of the rotor including diaphragm plates, 
bar stock, rim angle and filler plates. 











INCREASES DURABILITY, REDUCES COST. Tote boxes 
have to take quite a beating. Used for handling, storing and 
shipping automotive and other parts, they must be able to 
withstand plenty of rough treatment. 

That’s why the “Hamlintainer” shown here—a collapsible 
tote box that sets up and folds flat in less than 20 seconds—is 
now built entirely of USS Cor-Ten Steel. Cor-Ten Steel's 
greater strength, 50% higher than carbon steel, makes it 
possible to build the “Hamlintainer” up to 100 Ibs. lighter than 
carbon steel units, yet so strong and rigid that it will withstand 
long and rugged service and is not susceptible to bending and 
distortion. The fact that the Cor-TEN Steel ends and sides have 
the stamina needed to permanently maintain their shape is 
of utmost importance. It means that throughout its long life 
the box will always be easy to set up, fold and stack flat. 

As compared to the metal construction used in an earlier 
design, USS Cor-TEN Steel makes the 
“Hamlintainer” not only stronger, 
more rigid and more durable but also 
less costly to produce, according to 
the manufacturer, Hamlin Metal 


Products Co., Akron, Ohio. 
1933 








High-strength USS COR-TEN Steel 
pays off in equipment like this 


What does your product need to make it better? 
Greater durability? Bigger capacity? Cheaper 


maintenance? Lower operating cost? 


Do you want to make it stronger, lighter in 
weight, more corrosion resistant, better able to 


withstand abrasion, impact and fatigue? 


You can obtain any or all of these important 
money-saving benefits—at little or no increase in 
cost—by the proper use of high-strength low-alloy 


USS Cor-TENn Steel. 


INCREASES STRENGTH, SAVES WEIGHT. shown here 


nauling a 117-ton transformer, this 150-ton-capacity trailer— 
built by Columbia Trailer Company, Vancouver, B. C., for the 
Arrow Transfer Company of that city—is the largest trailer 
ever built in Canada. 

This 80-ft.-long trailer is constructed almost entirely of USS 
Cor-TEN Steel. It is about 25% lighter than if it had been built 
of structural carbon steel. Specifically designed for handling 
transformers of giant size, it has a depressed center deck 
which makes loading and unloading easier and keeps center 


USS Cor-TEn Steel is distinguished by its su 
perior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel, 2 to 3 times that of 
copper steel. 

In thickness of 44” and under, Cor-TEn Steel 
has a minimum yield point of 50,000 psi and a 
minimum tensile strength of 70,000 psi. In resist- 
ance to abrasion, shock and impact, it is superior 
to structural carbon steel. Its fatigue resistance is 
60% greater 

Thus, when used to directly replace 
carbon steel, USS Cor-TEn Steel will 
materially increase the strength and 
durability of vital parts without in 
creasing their weight. Or it can be 
used in thinner sections (1) to reduce 
weight without sacrificing strength or 
(2) to increase the capacity of equip 
ment without increasing gross weight 
or the power required to move it. 

You will find our 174-page “Design 
Manual for High Strength Steels” ex 
tremely useful in applying USS Cor 
TEN or our other High Strength Steels, 
USS Man-TeEn and USS Tri-TEen “E”’ 
to your product. For free copy, simply 
write on your company letterhead to 
United States Steel, Room 2801, 525 
William Penn Place, Pittsburgh 30, Pa. 


of gravity low to prevent danger of upset 

Says the manufacturer: “We have found that when a 
trailer is made from structural carbon steel there is a greater 
possibility that it can be permanently damaged from over 
loading than in the case of a similar unit made from high 
strength steels. That's why, in designing trailers of this type, 
we always use USS Cor-TEn Steel. This construction gives us 
the high strength needed, plus excellent corrosion resistance 
and freedom from excess weight—all very important in equip 
ment like this.”’ 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH * TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 


| . = 


USS COR-TEN . 


Pie wy 2.3 - 


USS TRI-TEN 
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Ketos shaft being induction hardened to Rockwell 55-56, while ends remain soft for final machining. Photographed at Control Instrument Co., Inc., Brooklyn, N.Y, 


KETOS has wide hardening range 
with minimum volume change... 


a low priced alloy tool steel that can be hardened from 
low temperatures with practically no volume change. It has 
deep hardening qualities, and a fine grained structure, that 
make it desirable for many production parts 

That’s why nondeforming Ketos is well suited not only for 
most tool steel applications such as gauges, dies, and taps but 
also for close-tolerance, wear-resistant parts like the actuator 
hown in the induction heating unit above. The thin con- 


Keto 


bar 


tact edges of this particular part withstood a “life test” of ove 
i-million high speed blows. No other steel tested lasted more 
than 1-million cycles before it chipped and failed. 

If Ketos sounds like the steel you should be using, call your 
nearby Crucible warehouse. Stocks of Ketos and dozens of 
other special tool steels are large, delivery fast. Crucible Steel 


Company of America, The Oliver Building, Mellon Square, 


Pittaburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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I-R CONDENSERS 
AND AUXILIARIES 


will serve new, ultra-modern semi-outdoor plant in Arizona 


f lo SERVE the booming “Kilowatt Country” of Ari- leading power plants from coast to coast, has demon- 
zona and vicinity, the Salt River Power District strated its exceptional life-expectancy in continuous, 
is building a new 200,000 kw semi-outdoor steam heavy-duty service. Ask your I-R representative for 


plant of completely modern design. This Agua Fria full details on the equipment best suited to your needs. 


Steam Plant, under construction by The Bechtel Cor- 
poration, will feature the latest advances in power INGERSOLL-RAND EQUIPMENT 
plant technology, including closed-circuit television FOR THE AGUA FRIA STEAM PLANT — 


for boiler room supervision. 
A , 2 Rectangular Surface Condensers, each 50,000 sq. 11. single 
Each of the station’s two 100,000 kw turbo-gener- 


pass, vertically divided 
ator units will be served by an Ingersoll-Rand 50,000 





sq. ft. rectangular surface condenser. Auxiliary equip- 2 Steam-Jet Ejectors, twin-element, two-stage with surface type 
ment includes I-R condensate and circulating pumps inter- and after-condensers 
and steam-jet ejectors. 

H " a I {l-Rand 4 Vertical Condensate Pumps, each o three-stage unit rated 

ere, as in all Ingersoll-Rand steam plant equip- 1400 gpm, 250 11, head 
ment, maximum service continuity and long-range 
dependability are primary factors in design and con- 4 Horizontal Circulating Pumps, each a single-stage double 
struction. The performance of similar equipment, in suction unit rated 41,000 gpm, 57 ft. head 
4-427 





1} BROADWAY, NEW YORK 4, N.Y. 








Ingersoll-Rand 





COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS + CONDENSERS * CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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MORE THAN THE LUBRICATION LEADER... 


JE MOM, 


YOUR ONE DEPENDABLE SOURCE FOR 
ALL THESE VITAL PRODUCTS: 


1 MMU) olateolitolaim ell olal-1ali 


® Spray Pump Equipment 
3 Bl WVZe gol] om mloyt-fm Gol 8] Tale y: 


with nation-wide service and training 
programs to back up the products! 


“2° 
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Alemite is the only single source 


for all these famous products: 
Cut Lubrication Costs up to 64%! Alemite offers the P : 
widest choice of lubrication fittings on the market —time- 
saving pumps and guns for handling of lubricants —fully Automatic Airborne 
automatic airborne mist lubrications systems—centralized oO I L ~ M I S T Lubrication System 
systems for both oil and grease. 
Centralized 


Apply Materials 30% Faster!—If you use any material “ee ea» 
Lubrication Systems A ccumatic 


that is received in a drum—paint, putty, caulking, even 
food products... Alemite can pump direct from the drum 


to point of application for spraying, extruding, transfer- / 
ing, packaging! redeb all Hydraulic ; 
Lubrication Fittings 


Protect Hydraulic Systems!—Alemite offers a complete 
line of non-skive, reusable high pressure hose and cou- 


plings for any hydraulic system. Barrel Pumps " " 
for Oil and Grease POWERHOUSE 


And Alemite backs up these products with service 
points from coast to coast—with free training programs 


and plant surveys that will save money for STEWART icerinselh wind maan 


. ' } 2 )o ¢ 
sateen titel a a ee Operated Pumps and Guns 
For free catalogs and complete information, write Alemite, 


Dept. V-87, 1850 Diversey Parkway, Chicago 14, lil. ALEMITE 


ALEMITE 


REG. U. 5. PAT. OFF SURGEPRUF Hydraulic Hose 


Division of STEWART-WARNER CORPORATION and Couplings 


Spray Pump Equipment 
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VICTOR TORCH with cutting tip of Anaconda Tellurium Copper, which has the resistance to heat 
and wear required to maintain uniform flame characteristics through a long life of service. 


Tellurium Copper makes better cutting and welding tips 


7 


MECHANICAL 


ENGINEERING 


THE PROBLEM: Victor Equipment Com 
pany of San Francisco first used regular 
leaded copper rod in making tips for its 
line of cutting and welding torches. In 
Sone applications, however the leaded 
copper did not stand up under high heat 
conditions 

THE SOLUTION: Victor tried Anaconda 
Tellurium Copper-127 Rod and found 
the answer. The Tellurium Copper had 
a much higher heat resistance. This 
meant long, trouble-free service for its 
precision made cutting and welding 
torches in all types of applications. At 
the same time, the Tellurium Copper 
provided uniform machinability, espe- 
cially important in drilling the deep 
holes prior to completion by swaging on 


mandre ls 


FREE TECHNICAL SERVICE: No matter 
what your spec ial problem may be The 
American Brass Company can very 
likely furnish free-cutting copper and 
copper-alloy rod to meet the require- 
ments of the product or the operation 

It is the function of the Technical De- 
partment of The American Brass Com- 
pany to assist metal users in the selec- 
tion of Anaconda Rod. This service is at 
your disposal without charge or obliga 
tion Comprehensive data on COMM po- 
sition and machinability of standard 
Anaconda Rod Alloys, together with 
specification references 
dimensions, are available in Publication 
B-3. For this booklet —or technical 
assistance — write: The American Brass 


weights and 


Company, Waterbury 20, Conn V1 


Z,OPPER 


ANACONDA’ Goerce 


MADE BY THE AMERICAN BRASS COMPANY 
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BSOERINMG AIRPLANE COMPANY 
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SINCE 18684 


PHILADELPHIA ELECTRIC COMPANY UNION 


GENERAL ELECTRIC cea 
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Names make news! 


The names? You see some of them above — well-known names 


in business, whose judgment of a product, its quality and 
performance, is backed by long and practical experience. 

The news? Fach of them has selected an American Blowe: 
Centrifugal Compressor to handle an important job in their 
manufacturing process or end product. 

American Blower Centrifugal Compressors are available in 
single-stage sizes — 25 to 2500 hp; pressures from 34 to 714 Ib. 
(psig); volumes from 2000 to 140,000 cfm. 

If you have an application calling for centrifugal compres 
sors, call our nearest branch for full product information. 
American Blower Division of American-Standard, Detroit 32, 
Michigan. In Canada: Canadian Sirocco products, Windsor, 


Ontario. 


AMERICAN BLOWER 


Division of American-Standard 


Amenican-Standard QUALITY 1S AVAILABLE AT NO EXTRA COST 


QUALITY PROTECTS YOUR INVESTMENT . 
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LINEAR KEEPS THE POWER 
IN POWER BRAKES 
with Roto-Mold "O” Rings 


Power brake systems, that stop two tons of automobile with pedal 
pressures too light to crack an egg shell, require lasting seals of 
uniform physicals and dimensions—seals that will withstand actuating 
fluid pressures...mechanical wear... abuse... chemical action of 
brake fluids and destructive action of improper hydraulic mediums. 

LINEAR’S ability to produce precision “O" rings in the most modern 
elastomers has helped solve a wide variety of sealing problems 
involving extreme ranges of temperatures (from —130° to 450° F), 
operating pressures up to 50,000 psi, and the corrosive action of 
silicate or phosphate esters, hydrocarbon or petroleum base fluids, 
or synthetic lubricants. 

The exclusive Roto-Mold process assures top quality production 

..maximum economy ... fast delivery schedules. 

When it's a sealing problem, call on LINEAR or one of its agents 
for engineering assistance... 
and be sure to specify LINEAR Roto-Mold ‘‘O”’ Rings. 


FECTION IN RUBBER 


MTA Vad 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Introducing a 














unique concepl 
of induced draft 


equipment design 


CLARAGE TYPE DN DYNACURVE FANS 


You'll find this new Clarage product has many advantages 
in store for you. For example: Minimum floor space and 
height requirements . . . Low first cost, installation cost, 
and operating cost... High efficiency over a wide per- 
formance range... Fan wheel built with 36 aerodynamically 
curved blades and tapered rims . . . Exceptionally rugged 
construction fully equal to the most exacting assignments. 
Obtain full information on Type DN Dynacurve Fans. 
Write today for Catalog 905. CLARAGE FAN COMPANY, 
Kalamazoo, Michigan 







...- dependable equipment for 





making air your servant 





SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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When An External Cage Type Liquid Level 
Controller Is Indicated, Specify The... 


-) 
| BSsB 


fe: Type 71-06, 
g,; Series 2! 








1. “Built In” Accuracy: Engineered to contro! within close level 
tolerances. 

2. Rugged: Capable of continuous operation under severe serv- 
ice conditions. 


to, 


3. Versatile: May be either transmitter or controller. Set for 
\ differential-gap, on-off, or proportional control. Control- 
\ ler output range in 3-15, 3-27 and 6-30 psig. 


4. Time Proven: Utilized on heat exchangers, reboilers, deaera- 
tors, condenser hotwells and other similar applications in 
plants the world over. 


For Complete Information On The 
BS&B Type 71-06, Series 2, Or 


Other BS8B Liquid Level Core EBLACK, Sivauts s Bryson, Inc. 


Engineer — or Write To... Controls Division, Dept. 4-FQ8 
7500 East 12th Street Kansas City 26, Missouri 
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This Bailey Control! System helps cut fuel costs on a 70,000 Ib per hr capacity 125 psi boiler in an industrial 


plant. Control drive in foreground regulates stoker. 


How Bailey stretches 


your fuel dollar... 


You can wring more energy out of a dollar's worth of 
fuel when you are getting optimum performance from 
your steam plant equipment, You get peak perform- 
ance when Bailey Meters and Controls are on the 


job. They increase your plant efficiency. 


Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission's heat rate 


report. Here's why: 


1. Complete Line of Equipment 


You can be sure a Bailey l-engineer will offer the right 
combination of equipment to fit your needs, Bailey 
manufactures a complete line of standard, compatible 
pneumatic and electric metering and control equip- 
ment that has proved itself, Thousands of successful 


installations involving problems in measurement, 


combustion, and automatic control are your assur- 


ance of the best possible system. 


2. Experience 

Bailey Engineers have been making steam plants 
work more efficiently for more than forty years. 
Veteran engineer and young engineer alike, the men 
who represent Bailey. are storehouses of knowledge 
on measurement and control. They are up-to-the- 
minute on the latest developments that can be 


applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engi- 


neering control on your steam plant control problems. 
Ai32-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD 


CLEVELAND 10, OHIO 


in Canada — Bailey Meter Company Limited, Montreal 
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How to get and keep machine-tool precision: 


esign with accurate, long-lasting gears 


LLL, 
Ay 


Farrel herringbone gears have 
greater strength because they have 
greater tooth area as shown by this 
comparison. Left: Farrel continuous- 


tooth herringbone gear. Right: con- : 


ventional double helical gear with 
center groove. 





Farrel gears are precision-gener- 
ated on a Farrel-Sykes machine. The 
two cutters reciprocate, each ending 
its stroke at the center of the blank. 
As they cut, they rotate to generate 
the helices and also slowly revolve in 
unison with the gear blank to gen- 
erate the tooth contours precisely. 








ENGINEERING 


Include Farrel® continuous-tooth 
herringbone gears in your design — 
and you have a better machine tool 
to show for it. That's because these 
gears have the accuracy and dura- 
bility so essential for precision 
machining. 

The Farrel-Sykes method of gear 
generation assures extreme accuracy 
of tooth spacing, contour and helix 
angle. This pays off in smooth, uni- 
form power flow. 








What's more, the backbone in 
Farrel herringbone gears, formed by 
the meeting of the two helices with- 
out a center groove, puts the full 
face width of the gear to work. Re- 
sult: Greater strength and stamina— 
your assurance of sustained precision. 

Accuracy and backbone —these are 
the reasons so many top machine de- 
signers specify Farrel gears. Send for 
further information. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffale and Rochester, WN. Y. 


Sales Offices: Ansonia, Buffalo, Boston, Akron, Ann Arbor (Mich.), Chicage, Minneapolis, 
Fayetteville (M. C.), Les Angeles, Salt Lake City, Tulsa, Houston 


European Office: Piazza della Republica 32, Milane, italy 


Farrel-Ciimingham 


rB.1119 


AUGUST, 1957 - 3] 





can solve your power problems... 


Ne 
3 


2-cycle Radial engines are rated 
2125 hp at 400 rpm, for Diesel, 
Duafuel and Spark-Ignition Gas 
operation. 


2-cycle in-line engines for station- 
ary and marine service are built 
in sizes from 2550 to 12,800 hp, 
Diesel and Duatfuel types. 


+ ; ? 5 b ~ 





4-cycle in-line Diesel, Duafuel and 4c 

ycle V-Type Supairthermal en- 
Gas engines in sizes from 640 to gines are built in sizes ranging to 
2500 hp. in ee eee 4000 hp. Diesel, Duafuel and 
charged and intercooled, and : 
supercharged types. Spark-Ignition Gas types. 


@ Pioneer in the Diesel and Gas engine industry, 
Nordberg has contributed many of the most notable 
advancements in the development of more efficient 
prime movers .. . all in the interest of improved fuel 
economy, simplicity of design, less maintenance and 
better overall performance. As a result of this expe- 
rience, Nordberg today . . . with a full range of engine 
sizes, from 10 to over 12,000 hp, including Diesel, 
Duafuel® and Spark-Ignition Gas types, is in the best 
position to help solve your stationary and marine 
power problems. 


NORDBERG MFG. CO., Milwaukee, Wis. 
‘Te)*lp 


nat 
oa 
ekfs i 
He 


1 
i] 
Mm 


: 
$ 
g 
: 


D 1957, Nordberg Mig. Co. 








“i 


és: 


s,s 


PyRiatasas> 


r 
. 


STi 


bead 


> 
a 
r 

° 

, 
a. 
- 
~~ « 
ca 
Im 
- 
- 
a 
a 
ry" « 
re 
a 
- 
- 
- 
o- 
ae 
~ 
- 


- 


a 


WN 


Ht 


‘ 
& 
' 


UNDER THE CONTROL ROOM at the H. A. 
Wagner Station Unit #1 of the Baltimore Gas & 
Electric Company, showing Revere COPPER Tube 
at the right and left. Revere ALUMINUM tubes 
in CRESCENT ARMORED MULTITUBE are used 
for the long runs to this point because of the 
lower cost of aluminum tubing. 21 runs of 
ARMORED MULTITUBE comprising 140 alumi 

num tubes enter this panel at top and bottom 
center. Note sharp bends that can be made with 
both Revere COPPER and ALUMINUM Tubing 

MULTITUBE made by CRESCENT INSULATED 
WIRE & CABLE COMPANY, Trenton 5, New Jersey 


es or a Tl 


tf 
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CRESCENT eiies n REVERE 


for dependable performance of its instrumentation and control tubing 
REPORTS, “NOT ONE FAILURE.” 


The dependable performance of Revere Copper Tube in 
Crescent Armored Multitube*, ever since its inception, 
has led the CRESCENT INSULATED WIRE & CABLE 
COMPANY to fill its aluminum tube needs with Revere 
also. 

In fact, Crescent, since it first started using Revere 
Copper Tube in 1953, reports not a single failure. And 
that’s mighty important in instrumentation and control 
tubing service where utilities, chemical processing, pe- 
troleum, paper and similar industries can’t afford the 
luxury of process failures. 

Crescent Multitube, using either Revere Copper or 
Aluminum Tube, or both in combination, offers a com- 
pletely protected installation for permanence, lower orig- 
inal installation cost, lower maintenance and a saving of 
time, space and money. 

Crescent Armored Multitube consists of a group of 
Revere Copper or Aluminum Tubes, twisted together in 
cable form, protected by a flexible interlocked galvanized 
steel armor. Constructions are available employing plastic 


sheaths in combination with the armor for corrosive 


MECHANICAL ENGINEERING 


locations. Section of cabled tube pictured shows how 
Copper or Aluminum Tubes are encased inside the 
Armored Multitube. As many as 37 tubes of %4/’ OD can 
be cabled in lengths up to 1,000 ft. 

For details on Multitube write Crescent and for uniform 
quality copper and aluminum tube, speedily delivered, 


see the nearest Revere Sales Office. *Reg. Trademark 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Med.; 
Chicago, Clinton and Joliet, IL; 
Detroit, Mich; Los Angeles and 
Riverside, Calif.; New Bedford, 
Mass.; Brooklyn, N. Y.; Newport, 
Ark.; Ft. Calhoun, Neb. Sales Offices 
in Principal Cities, Distributors 
Everywhere. 
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What kept her 
from falling apart? 


The Statue of Liberty was once in danger. 


Not from a foreign foe. Not from a crackpot’s 
bomb. This peril was less exciting . .. but no less 


destructive. 


It was corrosion — corrosion that had been at 
work ever since Liberty first raised her torch. 


Relentless and merciless in attack, the acrid, 
smoggy sea air of New York harbor had loosened 
and weakened the rivets holding the statue’s huge 
sheet metal plates together. 


Something had to be done, that was clear. But 
what? Re-riveting wasn’t practical. Too many hard- 
to-get-at spots in the statue. 


The problem was put to an expert — a fastenings 
manufacturer. His solution: Parker-Kalon™ self- 
tapping screws of Monel* nickel-copper alloy. 
Monel alloy to keep corrosion at arm’s length. And 
self-tapping screws to pull the plates up snug and 
tight — from outside the statue! 


So 65,000 Monel alloy screws were used to “run 
up the seams” of Miss Liberty’s robes. The job was 
done in 1938... easily ... neatly. And her worries 
were over. 


Do you have a metal problem? Then look into 
the Inco Nickel Alloys. Their properties and ap- 
plications are described in a useful booklet, Stand- 
ard Alloys tor Special Problems. Write for a copy. 
After reading it, you may want some specific help. 
We're ready to give that, too... 


All INCO PLUS SERVICES are yours for the ask- 
ing: Corrosion Engineering e High Temperature 
Engineering ¢ Fabrication Help e Casting Infor- 
mation e Field Information Centers e Convenient 
Sales and Service e Technical Publications. You 
are welcome to all the information and help we 
can give you whenever you are looking for answers 
to your metal problems. 

*Registered trademark 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


iXCO. INTERNATIONAL NICKEL 
CoS Nickel Alloys Perform Better, Longer 
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X-17 Research’ Rocket ‘ 


Final preparations for X-17's journey 





into space are shown being x 
made at Patrick Air Forée Base, Fla. 

The 40-ft-tall rocket, 

powered by solid propellants, ‘ 

has proved extremely reliable over a 

‘large number of flights. 

It has flown successfully in 

92 per cent of all launches and has 

performed perfect missions 


in more than 70 per cent. 















The lightweight 





(less than 6 tons) and relatively 

simple X-17 carries a 

75-lb payload of instruments 

and radio to allow it to 

perform an extensive 

: research role on each flight. \ 
The three-stage rocket was built by 
Lockheed’s Missile Systems 
Division in Van Nuys, Calif. 
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Bese ASME. lecturers, one a lawyer and judge, the other an Italian 
engineer, who recently addressed the Society on different subjects, have 
been silenced by death 
Chief Justice Arthur T. Vanderbilt of the Supreme Court of New Jersey, 
ASME'’s first Roy V. Wright lecturer, died on June 16 at the age of 68 
Piero Ferrerio, chairman and president of the Italian Edison Company, 
the 1952 Calvin W. Rice Lecturer, suffered a fatal attack on June 26 
Mr. Ferrerio was born in 1882 
Judge Vanderbilt was properly chosen to inaugurate the Wright Lecture 
for he was closely associated with Dr. Wright in interesting young people 
in politics as a career. Dr. Wright was an engincer in fact, a past 
president and Hon. Mem. of ASME and was the originator and active 
leader, until his death, of the ASME Engineers Civic Responsibility Com 
mittee, now known as the Civic Affairs Committee. He wrote many 
papers on the engineer as a citizen and presented addresses on the subject 
all over the nation. Dr. Wright recognized the need for engineers to 
become interested and take an active part in politics, and he himself 
eventually was elected a senator in the legislature of the State of New 
Jersey. It was for this type of leadership that an ASME lectureship was 
established as a tribute to Dr. Wright 
Judge Vanderbilt was a leader in court reform, legal education, and 
good government. He was an outstanding defender of civil liberties and 
served in the front rank of the countrywide movement in the past half 
century to improve court structure, administration, and procedure in 
state and nation. Unification of court systems, modernization of court 
administration, and simplification of court rules were his main goals in 
public service 
Both men were closely associated in service to the same state, it was, 
therefore, appropriate that Judge Vanderbilt present the first Wright 
Lecture at the 1949 ASME Annual Meeting. His lecture, ‘‘Standards for 
Citizenship,’’ was published in the November, 1950, tssue of Mecnanicat 
ENGINEERING 
Mr. Ferrerio gave the Rice Lecture at the 1952 ASME Semi-Annual 
Meeting. Entitled “‘The Italian Power Industry,’’ the lecture was 
printed in MecnanicaL ENGINEERING, September, 1952 
The Calvin W. Rice Lecture, founded tn 1934, was named to honor the 
man who served as Secre tary of ASME from 1906 to 1934, and to further 
his ideals to increase understanding among the engineers of various 
countries and to broaden the programs of Society meetings. Mr 
Ferrerio’s Rice Lecture fulfilled these aims admirably. In his lecture hi 
gave a historical account of the Italian Power Industry which began in 
1883 in the Miian plant, the first in Europe, built and operated by John W 
Lich, Jr., a prominent member of ASME. Some of the current problems 
that were facing the industry were also outlined by Mr. Ferrerio 
He was fully capable of this task for, as chairman and president of th 
Italian Edison Company since 1944, Mr. Ferrerio headed the most im 
portant public-ucility operating and construction company in Italy. Th 
Edison Group also includes firms exercising activities in other ficlds such 
as transport systems, steel mills with electric furnaces, machine work: 
electrochemical works, and the lik« 
Both lecturers are now silent, but their words and works live on 


new materials 


design 
should know 


metallic materials + ceramics and refractory materials + plastics and rubbers # coatings 


[ue materials available to the design engineer are 
rapidly being increased and improved. Metallic mate 
rials are being pushed to new highs in temperature and 
tensile strength, and metals that were completely un 
used a few years ago are assuming importance. 

A whole new area of optics has opened with the de 
velopment of minute optical glass fibers Ceramics are 
replacing metals for many high-temperature and special 


Among the metals in quantity use today but commer 
cially una »plied a decade ago are titanium, zirconium, 
and pic «nl High-strength heat-treatable tita 
nium-alloy sheet is of such potential that it is be:ng in 
vestigated in the Department of Defense Titanium Sheet 
Rolling Program (1).* Rhenium, with the second 
highest melting point of all metals is superior to tung 


Simcoe, principal metallurgist, Battelle Memorial 


' By Charles R 
Institute, Columbus, Ohio 

* Numbers in parentheses refer co the Bibliography at che end of this 
section 

Based on four papers contributed by the Machine Design Division 
and presented at the Design Engineering Conference, New York, N. Y., 
May 20-23, 1957, of Tue Ammnican Soctery or Mecuanicat Enorgers 
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nuclear applications, particularly for fuel elements 

New plastics continue to be spawned at a rapid pace 
for almost every conceivable application, and syatheti: 
rubbers are now better than the natural product. Coat 
ings and finishes are affecting construction materials, 
with the metal-clad building rapidly replacing stone 

These are but a few of the developments in the field ot 
materials. 


1 


metallic materials 


sten and platinum-ruthenium for clectrical contacts, 

and of particular use in clectron-tube construction 
Developments in ferrous-base metals have been ex 

tensive, 7 in ultra-high-strength steels, precipi 


tation-hardenable stainless steels, high-manganese 
stainless steels, iron-aluminum-molybdenum alloys, and 
hot-die steels for constructional uses 

New processes developed include vacuum melting and 
vacuum casting to minimize the hydrogen content of 
iron and steel. Chem-milling permits the etching out of 
excess metal where machining would be difficult. Clad 
ding and honeycomb construction permit the combina 
tion of metals or alloys to take advantage of their com 
bined properties 
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Table 1 Properties of New Titanium Alloys 
Room-temperature properties 
Room-temperature properties in solution-treate 
in solution-treated condition and aged condition 
Ultimate Tensile Ultimate Tensile 
tensile yield Elongation, tensile yield Elongation, 
strength, strength, per cent strength, strength, per cent 
Alloys psi psi in 2 in psi psi in 2 in 
Ti-3Al-6Mo 135,000 15 180, 000 160, 000 7 
Ti-4.5Al-3Mo-1V 150,000 125,000 15 170,000 1§0, 000 10 
that the Ti-2.5A1-16V 100, 000 15 180, 000 160, 000 6 


Table 2 Composition of Ultra-High-Strength Steels 
Tempering Ultimate 











« 
: tempera- tensile 
Average composition, per cent ture. strength, 
Steel type ( Mn Si Ni Cr Mo Vv F psi 
SAE 4340 0.40 0.75 ' 1.83 0.80 0.25 450 270, 000 
Hy-Tuf 0.25 1.35 1.50 1.83 0.w 0.40 5580 230, 000 
a Ol Super Hy-Tuf 0.40 1.§ 2.0 1.40 0.35 0.20 580 290, 000 
Hi-Carbon 
Super Hy-Tuf 0.47 1.28 2.42 1.1) 0.42 0.25 §00 325, 000 
Tricent 0.43 0.80 1 60 1.83 0.85 0.38 0.08 §00 300 , 000 
Super Tricent 0.55 0.80 2.10 3.60 090 0.50 400 340, 000 
* Normal silicon 0.20-0.35 per cent. 
and finishes 
Table 3. Mechanical Properties of Ultra-High-Strength Steels 
Ultimate Yield Reduc- wes | 
Tempering tensile strength Elongation, tion of V-notc 
tempera- strength, (0.2 per cent), per cent area, impact, 
Steel type ture, F psi psi in 2 in per cent ft-lb 
SAE 4340 920 190, 000 180, 000 15 49 27 
SAE 4340 450 270, 000 212,000 10 45 19 
Hy-Tuf 550 230, 000 190, 000 13 49 ~ 
Super Hy-Tuf 550 290,000 241,000 10 4 14 
Hi-Carbon 
Super Hy-Tuf §00 325, 000 24 10 
Tricent §00 300, 000 242,000 ~ 23 if 
Super Tricent 400 340, 000 12 
New Forms With Metals diffusion and phase relationships at the bond interfaces, 
and methods of testing the strength of bonds, have been 
Honeycomb sandwich. Ot the several ways of CoOM- = crudied extensively 


bining metals, the honeycomb sandwich is particularly 
attractive to the airframe industry (2). In honeycomb 
sandwich construction the cover plate can be made of 
aluminum, stainless steel, titanium, or other solid 
metals where strength or heat resistance is needed 
These can be bonded to cores made of paper, reinforced 
plastics, aluminum, steel, or titanium by adhesives, 
soldering, brazing, or spot welding. A considerable 
amount of aluminum honeycomb structure has been used 
in the aircraft industry, but the present trend is toward 
stainless steel and titanium 

In addition to construction applications for exterior 
and interior curtain walls of buildings, honeycomb 
sandwich structures could be used in appliances, cabinets, 
furniture, and rolling stock. Aluminum cover plates 
bonded to an aluminum core by adhesive bonding should 
he especially attractive 

Cladding. Another important method of combining 
metals is by cladding. Two or more materials can b« 
bonded together, usually by rolling. While the method 
is not new, it is being used more extensively in such ap 
plications as atomic facl element construction, and other 
use could be made to combine the desirable features of 
more than one metal or alloy. For nuclear fuel use, 
zirconium, aluminum, or other metals are bonded to a 
core of fissionable material to provide corrosion and 
erosion resistance. Such factors as hot and cold-rolling, 
ompatibility between the core and clad materials 
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New Methods 


Chem-milling. A relatively new method of forming 
metals where unwanted material is etched ouc, rather 
than machined away, is Chem-milling (3). It is being 
used in the aircraft industry, and can Fe applied to large 
structures and complex forms where machining would be 
impractical or impossible. Sheet structures containing 
integral ribs and stiffeners can be made from plate. Very 
close tolerance control is possible, especially with alumi 
num. 

Vacuum casting. Vacuum casting has been applied to 
eliminate gases and volatile materials from metals and, 
particularly, to minimize the amount of hydrogen in iron 
and steel], which has been shown to be the cause of failure 
of large steel forgings, such as turbine rotors, and other 
stecl parts which have been heat-treated to high 
strengths 

Many other metals and alloys are presently melted 
and cast, or cast only, in vacuum. Improvements have 
been noted in high-temperature properties, impact 
transition temperatures, and the ductility of materials 
processed in this manner 

Zone refining. A new process for purifying metals 
was developed at the Bell Telephone 1 wi te Pom as a 
result of a need for extremely pure material in transistors 
The process is limited to small quantities of material at 
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Fig. 1 Improved jultimate tensile strength of new titanium 
alloys 
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Fig. 2 Ultimate tensile strength of new precipitation-hard- 
enable steels 
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resent, but is being developed for larger quantities. 
he method is called zone oandue, and is an adaptation 
of fractional crystallization, long used for the purifica 
tion of other materials. It is accomplished by moving a 
molten zone of metal along the length of a bar. Since 
impurities have a greater solubility in the liquid phase 
than in the solid phase, they tend to concentrate in this 
molten zone and are carried to one end of the bar. Even- 
tually, when the process is repeated over and over, nearly 
all the impurities are swept out of the bulk of the bar. 
Almost inconceivable purities of 99.999999 per cent are 
common. 

Roll forming. Metal fabrication by rolling meta! 
powder directly into finished strip (4) was tried dur- 
ing World War II by the Germans. At least one com- 
pany in this country is reclaiming copper scrap in pow 
der form by rolling it into strip, and the process appears 
to be especially attractive for the fabrication of nuclear 
fuel elements. If the part is compacted cold, and never 
heat-treated, the very fine grains produce unique proper- 
tics, and no preferred orientation is noted within the 
sheets. A metal strip can be clad on one or both sides by 
using it as the carrier of a chosen powder. A larger 
percentage of any scrap material reclaimed in powder 
form can be made into strip, rod, and wire, more cheaply 
than by conventional techniques 


New Metals and Alloys 


Titanium. Measurable quantities of titanium, prin 
cipally used in the manufacture of airframes ad jet 
engines,’ have been produced within the last two or three 
years. Most promising alloy in the development stage 
1s Ti-6Al-4V which may be the first truly all-purpose 
titanium alloy. Weldable in many applications, and 
superior for forging, it also shows promise as a fastener, 
and can be aed into sheet with superior inherent 
strength and the added advantage of moderate heat 
treatment response 

High-strength heat-treatable titanium alloy sheet is 
also under development. Among the compositions being 
studied are Ti-4.5Al-3Mo-1V, Ti-16V-2.5Al, and Ti 
6Mo-3Al. These alloys have greater strength-weight 
ratios than ferrous-base alloys up to 400 F, and, in the 
case of Ti-16V-2.5Al, up to 700 F. If these alloys can be 
developed into useful aircraft constructional materials, 
their properties definitely ought to insure the future of 
titanium for some time to come 

The next group of titanium alloys to be worked on 
should push ultimate tensile strengths above 200,000 psi 
at room temperature 

Beryllium. Beryllium, with a density '/, that of stec! 
and '/, that of aluminum, has considerable structural! 
potential for aircraft (5). It has a reported ultimate 
tensile strength of from 65,000 to 125,000 psi and a 
modulus of 44 million at room temperature. On a 
strength-weight basis, it may be superior to all present 
metals up to 1100 F. Unfortunately, the remarkable 
‘ek sang» of this metal cannot be realized at present 
recause it is extremely brittle at room temperature, and 
present costs are $100 per lb for powder. Toxicity, es- 
pecially in powder form, is another disadvantage. 

Chromium. New metals in the high-temperature group 
include chromium, columbium, and molybdenum. The 
greatest difficulty in using chromium is its lack of duc 
tility, but swaged iodide chromium was made recently 
which shows excellent tensile ductility at room tempera- 
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ture (6). The ductility is lost completely, however, if 
it has been recrystallized. On the other hand, chro 
mium-base alloys with as much as §0 per cent iron or 
nickel show excellent tensile ductility after recrystal- 
lization. For example, a 50 per cent chromium and §0 

r cent nickel alloy has an ultimate tensile strength of 
154,000 psi, a yield strength of 123,000 psi, elongation of 
25 per cent in */, in., and §7 per cent reduction in area 
Elastic modulus is 32 million at room temperature and 22 
million at 800 C. 

Further advances in research should lead to the com- 
mercial application of chromium-base alloys, once 
ductility and other problems have been resolved 

Columbium. Columbium and columbium-base alloys 
show remarkable short-time stress-rupture properties at 
temperatures as high as 2200 F (7). Short-time tensile 
strengths at 2200 F are 15,000 to 16,000 psi with 11 to 30 
per cent elongation in 2 in 

Columbium, like most other high-melting-point met- 
als, requires protection from oxidation, and tests were 
performed either in vacuum or inert atmosphere 

Molybdenum. Molybdenum, which has the greatest 
inherent strength to the highest temperatures, possesses 
two very important disadvantages--lack of room-tem 
perature ductility, and volatile oxidation at high 
temperatures (8). Research over the past § or 6 years has 
shown that the lack of room-temperature ductility 1s 
probably associated with a grain-boundary oxide 
Research has shown that alloying will not sufficiently 
improve oxidation resistance; coatings must be de- 
veloped for this purpose. 

Recent developments indicate that the addition of 0.5 
per cent titanium to molybdenum imparts a considerable 
increase in strength properties (9). The 0.5 per cent 
titanium alloy has a short-time elevated-temperature 
strength at 1600 F which is equivalent to unalloyed 
molybdenum at room temperature. The stress to rup- 
ture in 100 hr was increased by this alloy addition from 
31,000 psi to 66,000 psi at 1600 F, from 22,000 to 53,000 
psi at 1800 F, and from 13,000 to 43,000 psi at 2000 F. 

Rhenium. Onc of the most important potential uses of 
rhenium is for construction material in electron tubes 
where residual water vapor reacts with tungsten to 
form tungsten oxide, and sets up a ‘‘water cycle’’ of oxi- 
dation and deposition. Rhenium resists water cycling, 
does not form carbide, and remains ductile after thermal 
cycling, being undamaged by fatigue or impact. In 
addition to the second highest melting point of all met- 
als 5740 F, it has a Young's modulus of 67 million and an 
ultimate tensile strength of 170,000 psi 

Rhenium is a major alloying element in molybdenum 
which has practically no ductility at room temperature 
It can be easily cold rolled 95 per cent with the addition 
of 35 per cent rhenium. Rhenium alloyed with tung 
sten can be worked at 800 to 1000 C, and this latter 
material may also be of interest in electron tubes 


Development of Old Metals 


Great strides have been made in the development of 
more common metals. Ultra-high-strength stecls and 
precipitation-hardenable stainless steels are being de 
veloped as well as high-manganese stainless steels to 
replace high-nickel grades. Hot-die steels for construc 
tional uses, especially in aircraft, and iron-aluminum 
molybdenum alloys known as Thermenol are other 
developments 
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Fig. 3 A comparison of strength-density ratio as a function of 
temperature for various constructional materials 
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Hastelloy R-235, although 


conel 700 is a Ni-Co-Cr Alloy. 
Inco 


only air-cooled, is termed precipitation-hardenable. 
713 is the most recent development. 
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Table 4 Nominal Composition of New Nickel-Base Alloys 


Alloy 
designation Ni Cr Fe 
Inconel 700 4.0 15.0 0.8 
Inco 713 Bal 1340 10 
Incoloy 90] 40.0 13.0 Bal 
Hastelloy R-235 Bal. 15.5 100 2.5 


Percentage 
Co Mo Ti Al 
29.0 3.0 3.2 
4.5 
6.0 0.20 
5.5 2.0 


60 2.25 


Ch Mao Si 


0.08 0.25 
0.15 0.4 
0.5 





Ultra-high-strength steels. Strength has been increased 
in this group by increasing the resistance to tempering 
at any given tempering temperature, by addition laces 
amounts of silicon or variations in other alloying cle- 
ments, such as carbons, manganese, nickel, chrome, 
molybdenum, and vanadium. The composition and 
properties of this group are shown in the sabes. 

Precipitation-hardenable stainless steels. Increased ulti- 
mate tensile and yield strengths have been achieved with 
heat-treatment of 17-7PH, designated Condition RH-950, 
which consists of heating at 1750 for 10 min and air 
( ooling 

The material is refrigerated at —100 F for 8 hr and 
then tempered at 950 F for 1 hr. This treatment pro- 
duces ultimate tensile strengths of approximately 230,000 
psi and yield strengths of 215,0000 psi with 7 per cent 
clongation. This is an increase of approximately 38,000 
i in both the ultimate and yield strengths over the 

‘H-1050 treatment. 

A new precipitation-hardening alloy has been an 
nounced by Armco which is known as PH15-7Mo (10) 
This alloy contains from 14 to 16 per cent chromium, 6.5 
to 7.7§ per cent nickel, 2.0 to 3.0 per cent molybdenum, 
and 0.75 to 1.50 per cent aluminum. It has exhibited 
ultimate tensile strengths of 220,000 and 240,000 psi, after 


the TH-1050 and RH-950 heat-treatments, respectively. 

A bar, forging, billet, and plate alloy with slightly 
better tensile properties at both room temperature and 
clevated temperatures has been developed which is a 
companion to the AM-350 alloy, and is known as AM-355. 
The only apparent compositional change is a decrease in 
chromium from 17 to 15 per cent. 


Thermenol. The Thermenol series of alloys contains 
from 10 to 18 per cent aluminum and from 2 to 4 per cent 
molybdenum (11). Some advantages of Thermenol are 


its low density (0.24 Ib per cu in.), its ability to re 
tain room-temperature strength properties to tempera 
tures as high as 1000 F, its excellent high-temperature 
oxidation resistance and corrosion resistance. Some of 
its disadvantages are low ductility at temperatures below 
900 F, low heat conductivity, and very high work-hard- 
ening rate, which make forming, machining, and grind 
ing operations somewhat difficult. 

Nickel-base alloys. The compositions of recently an 
nounced high-temperature nickel-base alloys are shown 
in Table 4 (12, 13). 

The stress to rupture properties are good. Inconel 
700, the Ni-Co-Cr alloy, retains strength properties at 
1650 F, which are comparable to Inconel x at 1500 F 
The new nickel alloy known as Hastelloy R-235 is termed 
a sincigledsieieienlionadsle alloy although only air cool 
ing from 2150 F is required. Because the precipitating 
particles agglomerate slowly, there is little decrease in 
strength during long exposure at high temperatures 
The most recent development is Inco 713, which in 
creases the operating-temperature range of nickel-base 
materials up to 200 F over the previous alloys. 

Incoloy 901 is a nickel-iron-chromium alloy with 
low strategic content for use in aircraft and industrial 
gas-turbine components requiring high creep and rup 
ture strength at 1000 to 1400 F. 

Cobalt-base alloys. Cobalt, the first high-temperature 
metal for turbosuperchargers, is now in much greater 
supply. New alloys have been developed, such as AMS 
5537 (L605, and Stellite 25) as sheet and for honeycomb 
structures, and a new alloy, WI-52, containing more 
tungsten and columbium than Stellite 40. Cobale 
imparts good thermal shock resistance to other high- 
temperature metals, and is especially useful in die 
materials 


References 


Further Studies of the Properties of Rhenium Metal,’’ by Chester T 
Sims and R. I. Jaffee, Journal of Metals, August, 1956, pp. 913-917 
‘Rhenium," by C. T. Sims, Metal Industry, November 4, 1955 
“Ulera-High Strength Stcels, Present and Future,"’ by J. W. Sands and 
©. O. Miller, Materials and Methods, vol. 44, March, 1956, pp. 94-98 
Enhanced Properties in 17-7 Seainless,’’ by M. W Mirehall, D.C 
Perry, and N.R Harpster, Metal Progress, vol. 70, July, 1956, p. 94 


The New Stainless Steels,’ by D. B. Roach and A. M. Hall, Marersa 
and Methods, vol. 43, April, 1956, pp. 137-152 

““Nickel-Free Austenitic Stainless Steels,’ 
vol. 45, ay 1957, pp. 104-105 

“Die Steel Useful for Ulera-High Strength Structural Requirements, 
by John C. Hanmaker, Jr., a ines, vol. 70, December, 1956, pp 
39-96 


Materials and Methods 


Bibliography 


1 ‘Deparement of Defense Titanium Sheet-Rolling Program,” 
Titanium Metallurgical Laboratory, Battelle Memorial Institute, Re 
port no. 46, June 21, 1956 

2 “Production of Honeycomb Sandwich Structure,’ by George D 
Cremer, Metal Progress, vol. 70, November, 1956, pp. 81-84 

+ “Chem Milling. A Progress Report,’’ Stee/, vol. 139, November 
19, 1956, p. 148 

4 “Metal Powder Rolling-—-A New Fabrication Technique,"’ by 
Samuel Storcheim, Metal Progress, vol. 70, September, 1956. pp. 120-126. 

5 ‘Could Beryllium Be Used as a Structural Material?’ by G. A 
Hoffman, Materials and Methods, vol. 45, February, 1957 

6 “The Mechanical Properties of Swaged-lodide-Base Chromium 
and Chromium Alloys,"’ vol. 49, Trans. ASM, 1957 

7 “‘levestigation of Niobium and Niobium-Base Alloys,'’ by H. A 
Saller, Joho T. Stacey, and S. W. Porembka, BMI-1003, May, 1955 


724 





8 ‘A Metallurgical Study of Molybdenum, Summary Report to 
Office of Naval Research, Navy Department,’ November, 1954, Con 
tract no. N9Onr-82100 

9 ‘Molybdenum Alloys, When to Use Them,"’ by R. R. Freema: 
and J. Z. Briggs, Materials and Methods, vol. 44, November, 1956, pp 
114-117 

10 “‘Armco Precipitation-Hardenable Stainless Steel 
Properties of PH 15-7Mo,'’ December 14, 1956 

11 “‘Iron-Aluminum-Molybdenum Alloys for High-Temperature 
Use,’ by J. F. Nachman and W. J. Bowler, Metal Progress, vol. 70 
December, 1956, pp. 107-110 

12 “High Strength Nickel Base Alloy for Temperature Service 
Materials and Methods, vol. 44, October, 1956 

13 Two High Temperature Nickel Alloys, 
vol. 44, August, 1956, p. 151 


Mechanica 


Materials and Methods 


MECHANICAL ENGINEERING 








ceramics and refractory materials 


There have been numerous recent developments in all 
of the fields of ceramics—glass, coatings, refractories, 
cermets, electronic ceramics, and mechanical ceramics. 


Glass 


New developments in glass (1)* include new processes 
and treatments, new types, and new uses for glass. 
Process and treatment developments include: Centrifu- 
gal casting of bulbs; sintering after dry pressing, slip 
casting, or chemical treatment (foam glass, chemical 
forming, for example, photosensitive and devitrified 
glass); electrically conducting coatings and fused 
seals; reflection coatings, and electroluminescent glass 
Currently, glass containers are being produced of lighter 
weight of uniform wat! thickness and at higher speeds 
than ever before. Within limits this trend is expected to 
continue 

Optical glass. Quantities and kinds of optical glass, 
mass-produced to extreme quality and homogeneity, 
have increased significantly. Selected lots are now 
spun into fibers, in the 25-micron thickness range, to 
serve as light pipes in bundles constituting the new 
field of fiber optics. Fiber optics will apply as image 
onveyances to medicine where crooked paths are neces- 
sary, aS in gastroscopy, to coding, to image flattening, 
and similar applications. Optical glass fibers of 1 mm 
are being aed as dosimeters placed in real or phantom 
tissue in cancer research. Optical glass plates are being 
investigated as dosimeters in food and drug sterilization 
research. In either case a stable and strong absorption 
change, induced by high energy radiation, represents the 
mechanism. New optical glasses for both lenses and 
windows have been developed for the infrared region 
calcium aluminate, barium titanate, and high lead 
glasses ) 

Progress has also been noted in lighting glass, filters, 
and signalware, for example, ultraviolet and infrared 
transmitting glass, prs sie lamp envelopes, dif 
fusing and light-directing glassware, eclectroluminescent 
and explosion-proof light globes. 

Improved acid-alkali resistant glass operates at higher 
temperatures and pressures, and has increased thermal 
shock resistance 

Surface treatments. Silicones and other ultra-thin sur 
face treatments, waxlike or organic in nature, have been 
applied to glass to greatly reduce scratching of con 
tainers during handling and processing. Silicone sprays 
have been recommended. The protective uss of ce 
ramic coatings on glass containers to secure required 
protection against light-—to prevent photochemical de- 
terioration of pharmaceuticals, medicinals, and many 
other products—is of interest (2). The proper thickness 
s applied to the outside surface of the container and 
permanently fused to the base container. These are es 
sentially lead borosilicate glasses to which metallic 
oxides are added to develop particular colors. These 
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durable ceramic coatings also provide for the control 
of the light-transmission characteristics. 

Glass dispersion. A new glass dispersion provides a 
protective and lubricating coating during the forging of 
special alloy steels, titanium, and other metals. Applied 
to metals at room temperature, the glass fuses to the 
surface during the heating cycle and inhibits oxidation 
and surface contamination. A boron nitride dispersion 
has been found to be a good mold-release agent for metal 
molds and for automatic-glass-molding-machinery re 
lease. 

Glass fibers. There has been increased production of 
glass fibers for many extended uses, such as household 
appliance insulation, noise control products, roofing 
products, pipe insulation, and insulation for air condi 
tioners, including replacement air filters (1). Fiber-glass 
laminates of very high strength-to-weight ratio have 
increasing application for structural purposes, for ex 
ample, glass-polyester parts being made for military 
applications (ducts and armor); automotive yen 
tions of glass-fiber products for instrument panel pads, 
sun visors, sound absorbing, and temperature-control 
insulation; and in electrical insulation primarily as re 
placement for phenolics. 

A new fiber glass has been reported which, after being 
exposed for days at 2350 F, does not soften. This was de 
veloped for refractory applications, A micro-quartz 
lightweight insulation ts a0. marketed which can be 
used at 2000 F and higher. It weighs but 3 lb per cu ft 

Glass fibers have been suggested as a paper additive to 
improve dimensional stability (3). fi would appear 
that the addition of relatively small amounts of glass 
fiber to pulp can result in improved dimensional stability 
in the sheet, without detracting from other physical 
properties, and also can result in faster drying and re 
duced machine-width shrinkage. 

A glass paper as a surface coating for plastics is being 
applied to increase surface abrasion resistance 


Coatings 


The trend in porcelain enamels, as noted in recent 
technical meetings, is toward lower temperature coat 
ings (1000 to 1350 F) applied on lighter gage metals, 
and the use of thinner films. This reduces problems of 
distortion and warping of the metal. The new low 
temperature enamels for steel and aluminum are made 
possible through the use of lead frits. Both steel and 
stainless foil 0.001 in. thick are now being enameled for 
high temperature service 

A new ceramic paint, now being used by the Army 
in mufflers and other high temperature applications up 
to 1400 F, contains a frit and a silicone. 

In the field of higher temperature coatings, high 
temperature creep in alloys, for example, 80 per cent Ni, 
20 per cent Cr, has been reduced ee some conditions 
as much as 50 per cent at temperatures as high as 1975 | 
and loads up to 1200 psi. At 1800 F and 2200 F the creep 
decreased for a period of 20 to 3 hr after which it in 
creased; this might have resulted from devitrification 
of the coating. 
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Molybdenum disilicide provides satisfactory oxida- 
tion resistance up to 3600 F as a coating on molybdenum 

Considerable progress has been made in flame-spraying 
ceramic coatings on different metals, for example, coat- 
ings of alumina, zircon, zirconia, and tungsten carbide, 
in thickness from 0.002 to 0.050 in. and finished to 0.5 
micro-in. rms. Progress has been made in lowering poros- 
ity of such coatings to as low as 1 per cent. Illustrative 
uses include protective coatings im jet, ramyjet, and 
rocket engines; bearing surfaces; feed rolls; bus-bar 
insulation; circuit-breaker components; protection for 
valve plugs, pump shafts, and gas-turbine parts 


Refractories 


Magnesite chrome basic refractory as a melt-cast 
product is being used in the steel industry to lower 
furnace-maintenance costs. Fire-brick applications and 
high-temperature castable refractories for electric arc 
furnace roofs are also new 

Refractory castables are also being used for jet aircraft 
and for missile-launching platforms; and silicon-car 
bide type refractories are playing vital roles in high 
temperature work 

A novel refractory development is a ceramic rope which 
resists heat up to 2300 F and is woven from a synthetic 
aluminosilicate fibrous material. This rope is extremely 
light in weight with a length of 30 ft at 0.5-in. diam 
weighing but one pound; this is 50 per cent lighter than 
an asbestos equivalent. It is used for expansion joints 
and high-temperature caulking 


Cermets 


Cermets are made by cold forming and sintering or hot 
pressing. The present well-known cermets include 
metal-bonded zirconium boride, chromium boride, nickel 
aluminide, and titanium carbide. In general, the bo 
rides are not as strong at room temperature as titanium 
carbide; however, at clevated temperatures they are 
much stronger 

In this field, a new cermet produced from silicon car 
bide and molybdenum provides for tremendous increase 
in strength with temperature (4). At room tempera- 
ture the transverse strength is 42,200 psi and increases to 
71,900 psi at 1800 F. This latter value is among the 
highest attained in this temperature range 

For jet-engine applications a cermet based on chro 
mium-molybdenum boride, and used up to 1800 F, 
exhibits better oxidation resistance and hot strength 
than titanium carbide, and has equivalent thermal shock 
resistance 

Tungsten and titanium carbides resist handling of 
sodium and sodium-potassium and other metals at 1050 F 
and above in pumps at 120 psi head over 2000 hours 
without wear (5) 

Another unusual property of a cermet, made from high 
purity tantalum carbide, results in the most uniform, 
concentrated light source yet developed. This material 
as the target 1s heated to a higher temperature than 
tungsten could withstand. The sutindlal te for this 
new R-F lamp is in medical research, radar, air traffic 
control, printing, and projecting of motion pictures 


Unusual Constructions 


The extremely high compressive strength of ceramics 
has led to its consideration in a number of construc- 
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tions where its other unique properties, such as re- 
fractoriness, and hardness are also of practical interest 
Prestressed ceramics are being studied for aircraft struc 
turcs (6). 

Several types of ceramic honeycomb sandwich con 
structions, which can withstand temperatures up to 
3000 F in repeated heatings, have been developed. These 
have compressive strengths up to 30,000 psi. The lower 
temperature varicty is sealed scbieses The higher tem- 
perature type is made of long-fiber asbestos paper 
formed as hexagonal or square cores, dipped in alumina 
These form the honeycomb on either surface of which a 
skin, made similarly, is applied. The whole is as 
sembled and fired to 3000 F, burning out the paper and 
leaving the honeycomb alumina structure (total thick- 
ness 0.020 in.). The fired structure can be machined 
Another sandwich construction reportedly used in a new 
high-speed jet plane involves the use of fiber glass as a 
honeycomb material between two layers of metal 
This results in high resistance to buckling under tem- 

‘ratures and pressures encountered. A ceramic foam 
ices also been developed which can be used continuously 
at 1600 F. This can be tamped or packed into relatively 
complex cavities. Some proposed uses include ther 
mal and electrical insulation, core materials, fillers, and 
potting of electronic components 


Stability 


The unique and stable properties of ceramics, particu 
larly with respect to hardness and refractoriness, have 
sovided many unique applications. Complete roller 
adr omer approximately 2'/» in. in diam and 3 in. in 
length, including rollers and racers, have been made 
from high alumina ceramics. The integral parts must 
be machined to 0.0001 in. The coefficient of friction 
of alumina on alumina is low, and it is claimed that no 
lubricant is necessary. 

Alumina ceramics with a hardness greater than tung 
sten carbide are used in making pumps for handling 
abrasive and corrosive materials. The plungers for these 
— have been made from '/, to 4 in. in diam and in 
engths from 7 to 48 in. 

Another potential application is for radomes, the 
dielectric windows, which house the radar equipment 
in the nose of a fast-flying plane or missile. Other types 
of materials are being considered for this purpose in 
cluding devitrified glass, glass-bonded mica, and other 
polycrystalline ceramics. These and other type technical 
ceramics are now supplied as pistons and cylinders with 
maximum clearance of 0.0015 in.; parallel faces within 
0.0005 in.; flatness within light bands; thickness 0.007 
in. and up; tubes as small as 0.015 in. OD and 0,008 in 
ID; threaded screws as small as 2-56; and drilled holes 
as small as 0.010 in 

A new high-temperature guard to protect metals from 
moisture and fumes utilizes ceramic-to-metal seals 


Hardness 


The inflexibility, extreme abrasive resistance, and 
high strength of some ceramic materials allow their 
use as tools for high-speed machining of materials, 


especially metals, to close dimensional tolerance. The 
high rigidity prevents chattering and results in smoother 
cuts. Being nonmetallic, the ceramics do not weld to 
the metal being cut, and withstand more readily the 
high temperatures developed at the cutting edge without 
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losing their properties; in fact, this extreme refractoriness 
»bviates the need for coolants. These ceramics are non 
absorbent, acid-resistant, and not subject to oxidation 
Actual case histories of machining costs show reductions 


from 50 to 80 per cent through use of ceramic tools 
Boron nitride, a new synthetic material, will scratch 
diamond and withstand temperatures greater than 
3500 F, while diamond burns at approximately 1600 | 
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An example of the design and application possibilities 
of plastics ts the modern automobile which contains 15 
to 20 lb. There are about ten different plastic materials 
or copolymers used in the car's electrical system, fuel 
system, in the transmission, and in the body; in the run 
ning gear and engine, and in the numerous accessories 

Vinyls. A new development in vinyls is the spread 
coating of plastisols on steel. The flexibility permits 
fabrication of the steel without cracking the coating 


plastics and rubbers 


plastic at the present time and was third in sales last 
year with 500 million lb 

It is partly crystalline and partly amorphous with 
varying properties as the crystallinity is changed 
Manufacturing pressures and temperatures affect ch 
crystallinity, and generally speaking, a high-pressure 
and high-temperature process is used to produce poly- 
mers of low to medium crystallinity while the low-pres 


























It is possible to stamp out auto fenders from this coated 16,000 —< ——— 166 
stec] The coated-steel price 1s estimated to be on the 
order of haif that of laminated viny] 14900} +44 eee eS 140 
Vinyls are being applied to the plastic-pipe field and 
an estimated 6 million |b of resin are being consumed in 12,000 ae Bes eet is SEP ee eats: A 120, 
this type of application C 
Polystyrene. Polystyrene, the second largest in sales of 10.000 } Rca 100 4 
plastic materials, sold close to 600 million Ib last 4 
year, 400 million being in molding material. The larg- 4% spoo a as Pe eee Se go 
est single application is for refrigerator cabinet parts " ~ 
These are made from standard styrene having impact 6.000 —-+—+—| VER Ee a a, 60 U 
strengths of 0.25 to 0.6 ft-lb or impact-grade styrenc wy 
having impact strengths of from 1.5 to 11 ft-ll 4,000 | | | | | | aa aee wae 40 , 
Styrene acrylonitrile copolymers, the higher impact 
materials, will find even more extensive use in this field 2,000 7 es. SE ay en 8 20 
Polyethylene. Polyethylene, a thermoplastic made by 
the polymerization of ethylene, is the fastest growing 0 ea | Oo 
100 40 0 50 100 150 200 
* By Wyman Goss, manager, phenolics manufacturing, Chemical TEMPERATURE , DEG F 
Materials Departement, General Electric Company, Pittsfield, Mass Fig. 5 Ts and elongation of unplasticized polyvinyl formal 
Table 5 Selected Properties of Polyethylene 
Density range Low Medium High 
Density, grams per miltliter 0 912 wO 925 0 926 t0 O 94) 0 942 w O 965 
Heat resistance, max 
operating temp, I 140 to 175 160 to 200 250 
Heat distortion 66 psi, I 40 to §0 C 50 to 65 ¢ 60 to 42 ( 
Izod impact, ft-lb 16 16 0.50055 
Tensile, psi §00 to 2400 1600 to 2400 2400 to $000 
Modulus 14,000 to 3%, 000 35,000 to 90,000 45,000 to 160,000 
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Table 6 General Properties of Irradiated Polyethylene 


- ven gravity 0.92 
ermal conductivity, 
cal/sec/cm*/C/cm 


Water absorption, per cent 
Melting poine 


80x 1o™* 
<0.1 
None, behaves like an idea! 
rubber above 110 C 
Coethcienct of linear 
expansion, in ‘in/ 2x lo“ 





Table 7 Chemical Resistance 


Environmental stress cracking No failures after a year in 
glacial acetic acid or Igepal 
solution at room tempera 
ture, or after 2000 hr at 75 ( 

Excellent resistance to alkalies, 
to acids except nitric, and to 
most other common water- 
soluble chemicals 

Good resistance to most or 
ganic solvents below 60 ( 
Above 60 C, is swollen by 
hydrocarbons, halogenated 
hydrocarbons, and aromatic 
solvents 

Should be protected from sun 

Excellent 

Must be protected from oxida 
tion 


Chemical resistance 


Solvent resistance 


Outdoor weathering 
Shelf life 
Thermal stabiliry 
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sure process is used to produce highly crystalline linear 
polymers. The crystalline phase is of higher density 
than the amorphous phase; therefore ‘‘medium"’ and 
“‘high,"’ referring to density, are often used to describe 
the degree of crystallinity. 

The new high-density product has gradually become 
available and some German-made product is being sold in 
this country. 

This high-density material possesses higher tensile 
strength, higher heat resistance, the modulus increases, 
and impact ener 

To further complicate the polyethylene picture is the 
announcement of polypropylene, a material of similar 
characteristics but with even greater stiffness and 
higher heat resistance. 

Higher density polyethylene from the conventional! 
high-pressure process has also been developed. This 
product, having a density of 0.93 to 0.94, will also have 
improved heat resistance, stiffness, clarity, and strength 
These higher density products will make it possible to 
fabricate articles that require sterilization, and semi 
flexibility. 

Hi i -deasity polyethylene has extremely interesting 
possibilities as wire coating, where the high-density 
material has better heat resistance and better abrasion 
resistance and much better oi] resistance. This product 
is being evaluated in seat-cover applications, and rope 
made from fibers is already on the market. Once again 
it is believed that the high-density polyethylene will 
compete with rigid vinyl pipe in such fields as food 
are where steam sterilization is used. Films 
rom the higher density polyethylene are outstanding 
for clarity, strength, and heat resistance, making them 
very desirable for application to the packaging 75, Bn 
Many of the problems which have hoes Cockusias the 
high-density-polyethylene industry will be solved in 
1957, and this is a product which will bear watching. 

Considerable work is being done with polyethylene 
vacuum-forming sheet and when the present diticulties 
are ironed out, large new fields of polyethylene containers 


will be possible. 


Nuclear Vulcanization 


When polyethylene, which has already been fabri 
cated, for example, film, or pipe, is exposed to a beam of 
high-energy electrons, cross linking or vulcanization oc 
curs. A thermoplastic material which melts on heating 
thus becomes a thermoset material which will only 
soften _ heating but will not melt. 

In addition to the form stability contributed by ir 
radiation, better chemical resistance and slightly better 
physical properties result. By incorporating stabilizers 
to permit prolonged use at Brswevet 5 temperatures, ir 
radiated polyethylene tapes and films have found ap 
plication as insulation in many types of electrical equip 
ment. Larger amounts of fillers, such as carbon black, 
can also be incorporated in polyethylene if the fabricated 
parts made from this composition are subsequently 
cross linked. This has permitted the development of 
semiconducting cross-linked polyethylene tapes and 
films which augment the line of irradiated polyethylene 
insulating tapes. 

In addition to all of the above properties, irradiated 
polyethylene containing the proper stabilizers will pos- 
sess the following unique properties: Excellent resistanec 
to thermal overloads, nonmelting character, elimina- 
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tion of the tendency to stress crack, stable electrical 
properties over a wide-temperature range, high resistance 
to surface arcing or widen ability to form tight, 
waterproof, and dustproof sheaths on taped objects 

Phenolics. Phenolics, the fourth largest plastic item in 
volume sales and largest of the thermosetting resins, 
so'd about 450 million lb of products, 200 million as 
molding materials, and 75 million of resins for laminat 
ing. Other uses are for plywood binder, adhesives, 
resin binders for abrasives, break bands, insulating wool, 
and surface coatings 

During the past year all suppliers of phenolic materials 
have continued their development of faster curing, easier 
molding material, and the technological competition be 
tween suppliers is tremendous. The use of rubber- 
modified phenolic molding materials continues to grow 
in pane 98 where real abuse resistance is a necessity 

Heat resistance has been improved by 50 F, and it is 
now possible to find an improved arc resistance or track- 
ing resistance in low-cost phenolic materials. The 
product is capable of being molded by transfer and com 
pression techniques, and its properties will allow for 
shorter tracking paths, thus resulting in smaller, more 
compact _—s because less distance need be provided 
between electrical contacts. At the same time, low cost 
good dimensional stability, appearance, and strength are 
retained. The product, being partially mineral filled, 
has good heat distortion, well over 300 F. This suggests 
the possible use in applications where high operating 
temperature precludes the use of many other molded 
plastics 

Glass-filled phenolics are one of the higher priced 
specialty items which have excellent mechanical B vrs 
teristics. The automotive industry has also received 
a share of attention with respect to new development 
Higher underhood temperatures and higher ignition volt 
ages have led to the demand for materials which would 
withstand higher voltages at clevated temperatures 

Melamine materials. Mclamine materials are formu 
lated with numerous filler, alpha-cellulose, chopped 
fabric filled, glass-fiber filled, and mineral filled dosenliog 
on the characteristics desired. The type filler is primarily 
selected to produce certain mechanical properties chat 
may be desired; however, care is exercised co select the 
filler that will allow for the retention of certain para 
mount properties inherent in the resin. For example, a 
highly arc-resistant, flame-resistant, and impact-re 
sistant material would naturally be the glass-fiber 
reinforced melamine-resin composition 

Nylon. A polycaprolactam-nylon material is somewhat 
softer than the conventional nylon and may be appli 
cable where squeeze is desired, such as in washers, oT ics 
case of molding larger parts with less difficulty indicates 
greater possibilities with this type of plastic in the fu- 
ture. It may find its way into the squeeze bottle ap 
plication in competition with selpacivteke. and it is be 
ing looked at as a plastic-pipe material 

New extrusion grade Zytel No. 42 has a higher mele 
viscosity and is designed for extrusion. It is being used 
in automobile tubing application, the actuator rods for 
auto radio antennas, and bearings. Films from the new 
material can be laminated to paper foil and other films 
Extruded window channels for autos are expected to be 
practical with the use of this new product. Its tough 
ness and chemical resistance make it very desirable for 
acrosol containers. Bottles produced by the blow-mold- 
ing technique are a promising application 
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Resins. Delrin is a new resin based on formaldehyde 
which is expected to complement nylon. It has very low 
water absorption, exceptional light resistance, and dis- 
torts under a low load of 340 F. The developer has 
evaluation samples in process, but the commercial pro 
duction is some time away as yet 

One of the most important developments in acrylics of 
the past year has been a new type of coating for auto 
mobiles which prevents color fading and reduces the 
need for polishing 

Du Pont is working with methacrylate monomer as a 
material for fibrous-glass reinforced plastic, in conjunc 
tion with dacron, dynel, and orlon fibers for use in post 
forming 

Methylstyrene resins, available at about the same price 
as polystyrenes, but having higher heat resistance, aa 
been introduced. Moldings of this material can be 
heated in boiling water with ultimate shrinkage of only 
0.3 per cent 





Table 8 Mechanical Properties 


General purpose grade Encapsulation grade 


Gage, in 0.005 0.004 

Yield strength, psi*.. 23 ¢ 1350-1750 > 2000 
80 ¢ 450- 600 > $00 
120 ¢ 

Tensile strength, psi? 23 ¢ 1900-2500 > WOO 
80 ( 750- 900 > 1200 
120 ¢ 100- 200 >» 180 

Ulcimate elongation 

per cence 23¢ wo- §00 over 200 

80 ¢ yoo- §00 over 200 
120 ¢ 200- 600 over 200 

Shrinkage at length 
150 ¢ 25 40-50 


wise, per cent 


“he All testes run per ASTM standard D-882-54T 





Table 9 Properties of Molded Phenolic Materials 


Shrinkage, mils per in 45 
Specific gravity 1.73 
Water absorption, per cent in 24 hr 0.2 

Heat distortion, F 325 
Flexural, psi 8500 
Modulus in flexural, psi 1.3 X 10° 
Tensile, psi §000 
Impact, notched Izod, ft-lb per in 0.2) 

23,000 


Compressive, psi 





Table 10 Selected Properties of Urea-Melamine Materials 
Melamine- Melamine- Melamine 








Urea- } 
cellulose cellulose fabric glass 
filled filled filled filled 
Specific gravity 1.49 1 49 B. 2.0 
Izod —— fr-lb 0.28 0.28 0.8 10.0 
Water absorption 
per cent in 24 hr 06 0.5 0.5 045 
Arc resistance 1% 140 120 180 
Table 11 Selected Properties of Nylon 
Polycapro- 
Standard lactam 
nylon nylon 
Impact, Izod, ft-lb per in. 77 F 0.9 1.2 
Flexural strength, psi 14,600 15, 900 
Tensile mae psi 11, 500 9, 600 
Modulus in flexure, psi 410,000 585,000 
729 





Synthetic rubbers. Isocyanate-base polymers, Polyure- 
thane-type rubbers, still of interest primarily in military 
designs where necessity outweighs cost, Said gieat prom- 
ise i the time when fabricating techniques are im- 
proved and manufacturing costs are ns ond Such 
products possess tremendous abrasion resistance. The 
long-awaited automobile tire which will outlast the car 
is a possible application. 

Hycar synthetic-rubber fuel lines are being applied 
in autos, running from the gasoline tank to the carbu- 
retor, made from a hose based on rubber, rather than con- 
ventional metal-fuel line. Some of the newer automobile 
manufacturers are planning to use a large tank made of 
Hycar as a hydraulic accumulator in their hydraulic 
system. 

This accumulator is to supply fluid for hydraulic 
brakes and power steering in the event that the motor 


Coatings or finishes for engineering materials are used 
for sealing; to prevent corrosion; to improve electrical, 
thermal, frictional, abrasion, or wear characteristics; 
to provide increased strength; or promote better ad- 
hesion of other materials--in addition to their appear 
ance value. 

They have been divided for discussion purposes into 
three general classifications: organic coatings, metallic 
coatings, and conversion coatings 


Organic Coatings 


Varnishes and enamels may be either air dried or baked 
to — the ultimate physical —— For gen- 
eral discussion, enamels may be defined as pigmented 
varnishes. Some of the newer enamels or varnishes are 
the Epoxy, Hypalon, and Polyurethane types. 

Epoxy type. Phe epoxy type has excellent chemical re 
sistance, flexibility, impact, and abrasion resistance, as 
well as superior adhesion to all the commonly coated 
surfaces. They may be formulated to be resistant to 
most liquid and gaseous industrial chemicals, liquid food 
stuffs, acid fumes and splashing, and other destructive 
agents. Strong mineral acids should be avoided. 

They have the disadvantage of poor shelf life; and 
since most formulations include catalyst-type curing, it 
creates production problems and is unhandy. 

Epoxy coatings are used for such things as collapsible 
tube finishes, drum linings, electrical insulation, furni- 
ture finishes, gas and oil pipe lines, paper, and other 
similar uses 

Hypalon. Hypalon is another relatively new material 
that may be formulated either flexible, resilient, abrasion 
resistant, or as a hard coating. It is a polymer prepared 
by the simultaneous chlorination and sulfination of 
polyethylene. These coatings have excellent resistance 
to sunlight, weather, heat, ozone, a wide range of indus- 
trial chemicals, and flexing even at low temperatures 
They are inherently color-stable and produce attrac- 
tively colored films. 

’ By H. J. Reindl, supervisor, research and development-finishes 
section, Inland Manufacturing Division, General Motors Corporation, 
Dayton, Ohio 
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shuts off for any reason. Within the next five years, oul- 
resistant rubber may be used to manufacture fuel cells 
in autos the same way that these rubbers are now used 
to make fuel cells in aircraft. 

Lexan‘ polycarbonate resin is one of the latest mate- 
rials. 

The properties of plastics have made significant con- 
tributions to many industries important to all of us. 
Many design characteristics of today’s familiar consumer 
and industrial products have been made possible by these 
special properties. The materials mentioned, together 
with those now in the test-tube stages, will emphasize 
the important trends in design, which are miniaturization, 
the wider use of color, and the importance of chemical 


properties. 
® Described in the ‘Briefing the Record 
issue of Mecuanicat ENGINEERING 


section of che June, 1957 


coatings and finishes 


They may be formulated by air dry or heat cure at 
clevated temperatures as desired. Shelf life in the can is 
fair. 

Without modification films are elastic, clear, and glossy 
but tend to be tacky and exhibit surface drag. This 
can be helped by blending with other compatible mate- 
rials. 

Hypalon is used extensively as a coating over rubber 
for protection from attack by ozone and the degrading 
effects of weather. Some such uses are mats, radiator 


hose, foam door tat extruded window seals, boots, 


sporting goods, textiles, and glass fiber. When blended 
with polyethylene or epoxy resin, for example, the coat- 
ings have excellent abrasion resistance. 

Polyurethane. Polyurethane coatings have many physi- 
cal properties far superior to the standard finishing 
maseial. These coatings are formed by reacting an 
isocyanate-type catalyst with a polyester resin, poly- 
ethers, polyalcohols, or prepolymers and catalysts. 

They have good adhesive properties, excellent wear 
resistance, as well as humidity and weather resistance, 
and can be formulated to be anything from soft with high 
clastic properties, to hard with lower elastic properties. 
Polyurethane may be used clear or pigmented and may be 
baked or air dried. ; 

Limited shelf life, tendency to discolor slightly on 
prolonged exposure, allergy hazard from some of the re- 
acting agents are objections, as well as the necessity for 
mixing with a catalyst before application, and the neces- 
sity for moisture freeness to prevent foaming. 

The two lacquers which have received most atten- 
tion in new developments are the acrylic type and viny] 
type. 

Acrylic resins. Acrylic resins are waterwhite, having 
excellent transparency and resistance to discoloration 
as well as resistance to water, alcohol, alkalis, acids, 
mineral oils, vegetable oils, greases, chemical fumes, 
and relatively high resistance to burning, as well as hav- 
ing good gloss retention. 

As an automobile finish with high metallic and pastel 
colors, acrylic resins retain high gloss for 18 months to 3 
years without waxing, although the cost is high, and 
spotting is a problem. Chemical resistance and re- 
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sistance to moisture are good at normal temperatures, 
suiting them to use for can and tank liners. 

Vinyl lacquers. Vinyl lacquers have high chemical re- 
sistance, and are not attacked at normal temperatures 
by alkalies, mineral acids, alcohols, greases, oils, or 
aliphatic hydrocarbons. They have good resistance to 
moisture, high film strength, and good elasticity when 
formulated as such 

“Latex” paints. Water and styrene butadiene dispersion 
paints, known as latex types, are widely popular be 
cause of case of application and other properties. They 
are most used for household decoration, although their 
properties suit them to wider applications 

Silicone primers. Water-soiuble silicone primers are 
now available for industrial use which provide excellent 
water repellency for concrete, brick, stone, cinder block, 
bridges, and highways. These surfaces give longer life 
since subsequent penetration by water is greatly re 
duced and freezing damage is minimized 

Fluorocarbon dispersions. Fluorocarbon dispersions are 
available for coating a wide range of metals. Teflon, 
a polytetrafluoro ethylene material, which displays 
phenomenal anti-stick properties, is fused at approxi 
mately 750 F for maximum physical properties. Kel-F, 
a polychloro trifluoro ethylene material, also displays 
properties similar to Teflon, but to a lesser degree 
It may be fused at approximately 650 F. Both materials 
must be handled with extreme care as both the mate 
rial and curing fumes are toxic 

They are still quite expensive and require care and 
experience to obtain good adhesion to the base material] 
Typical applications are bearings, baking pans, bobbin 
guides, tank linings, snowplow blades 

Plastisols. Plastisols, which are mixtures of resins and 
plasticizers that can be molded, cast, or converted into 
continuous films by the application of heat, are be- 
coming more and more prominent. If the mixtures con 
tain volatile thinners also, they are known as Organisols 
They are usually based on dispersions of polyvinyl! chlo 
ride, and can be varied in ey se and flexibility. They 
must be fused at approximately 350 F to produce homo- 
gencous films. Films up to 15 mils can be sprayed, and 
up to '/, in. thick can be applied by dipping a hot, thick 
metal part. They are usually applied over a varnish 
type primer if good adhesion is necessary. 

Application methods. Electrostatic application of or 
ganic finishes has made great strides in producing better 
appearing and performing finishes with less paint. The 
process is basically one of charging paint particles and 
attracting them to the article to be laos by ground- 
ing the article or oppositely charging it. Some electro- 
static processes deliver 95 to 100 per cent of the paint to 
the article to be painted and cover parts difficult to reach 
by other ssachinde 

The Hot Spray process or application of coating mate- 
rials such as lacquers, synthetic enamels, vinyls, and high- 
viscosity asphaltum mastic with heat has been developed 
in recent years to make it practical to take advantage of 
greater speed, economy, and efficiency of spraying 
In this method, heat is used to reduce most materials to 
spraying viscosity without the use of large quantities of 
“thinners.”’ 

The Fluidized Bed Method, which produces coatings 
of 3 to 15 mils, is a process invented sia patented in Ger- 
many and recently introduced into the United States 
The pee consists essentially of dipping a preheated 
article into a level bed of finely divided or powdered 
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coating material which is suspended in a tank by an 
ascending current of gas or air. The article to be coated 
must be capable of being preheated without distortion 
or decomposition to a temperature above the melting 
point of the powder into which it is dipped. By proper 
selection of the coating material, a wide range of prod 
ucts may be coated, such as metals, ceramics, wood, or 
glass. 


Metallic Coatings 


Metallic coatings have also received considerable at 
tention in recent development work on both old and new 
techniques 

High vacuum metallizing has opened 
metal-coating applications and replaced some electro 
plating procedures. By this process, a thin metallic 
coating ordinarily a few millionths of an inch in thick 
ness can be deposited on the surface of plastic, glass, 
metal, or painted surfaces 

This metallic coating is applied in a vacuum chamber 
at a pressure of approximately 1 micron or less, being 
heated and evaporated, then allowed to condense on all 
exposed surfaces. It is possihle to rotate objects within 
the vacuum chamber by jigs and fixtures so that all sur 
faces are exposed 

While aluminum is the usual coating material, some 
times zinc, silver, gold, copper, nickel, tin, and many 
other metals as well as some inorganic compounds may be 
applied 

The coating produced is an exact replica of the sur 
face upon which it is formed, Therefore, to produce 
highly reflective bright coatings, it is necessary to start 
with bright surfaces 

pata surface coatings can be applied on the reverse 
side of clear plastics or glass, and the finish viewed 
through the material. 

Conductive coatings. Electrically conductive coatings 
can be applied to nonconductive materials for many 
Some are lacquers containing high metallic 
They may be 

Conductive 


new fields of 


purpe yscs. 
contents of silver, copper, or aluminum, 
applicd by spray, dip, paint, or roll. 
coatings may also be applied by vacuum metallizing and 
by the chemical reduction of a metallic salt from solution 
similar to the silver nitrate method of mirroring 

Wear-resistant coatings. Tungsten carbide may be 
applied to the surface of a metal by a new process now 
being developed. This coating generally consists of 
almost-diamond-hard tungsten-carbide particles applied 
in a thin coating having excellent wear resistance and 
fairly good flexibility. The carbide is applied in the 
form of a powder, and application temperatures are 
claimed to be low enough to permit aluminum to be coated 
without distortion. Other details are not available 
Typical applications are machine spindles, draw dies, 
plug gages, and burnishing broaches. 

Process Developments. Much work has been done in 
producing nickel coatings by direct reduction of nickel 
salts from solution without the use of electric current 
The process, particularly promising for special applica 
tions, is referred to as ‘‘Electroless Nickel.'' The thick 
ness of coating, ranging from 0.05 mil to 10 mils or more, 
is dependent upon time immersion. The nickel plate 
may be heat treated to hardness levels in the neighbor 
hood of 450 Vickers or better. These coatings may 
contain 5 to 7 per cent phosphorus, and may be applied 
to steel, aluminum, copper, nickel, and other base 
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metals. The coatings are uniformly deposited on the 
base metal and are not subject to a throwing power 
characteristics of clectroplating baths. Typical ap- 
plications are valves, gears, tube interiors, tank in- 
teriors, pistons, threads, and bearings. 

Hot-dip metal coatings of aluminum, obtained by 
immersing a metal part in a bath of molten aluminum, 
after previous fluxing to obtain adhesion, is receiving 
coatidieniile attention for coating steel. They seem 
promising for general use, especially in industrial 
atmospheres, and for protecting steel from high-tem- 
perature oxidation. Hot-dip aluminum-coated-steel 
sheet, strip, and wire are commercially available. 

A diffusion-type coating can be mn ts: by heating a 
base metal, usually steel, while in intimate contact 
with another metal in powder, liquid, or gaseous form. 
This produces an alloy-rich surface layer. Chromized 
coatings of 4 to 8 mils on steel have corrosion resistance 
similar to that of high-chromium steel. Temperature 
resistance is even better than high-chromium steel. 
These coatings are used on valves, pumps, gages, tools, 
and parts requiring a combination of wear, corrosion 
resistance, and high-temperature resistance. 

Sheets or plates of corrosion-resistant metals are 
sometimes welded or brazed to base metals where severe 
corrosion conditions make necessary a thicker and more 
economical coating. For some applications, stainless- 
steel-clad or low-carbon sheets may be used in place of 
solid stainless. A great varicty of debe late, 
sheet, strip, tubing, and wire are commercial] allie 
Low-carbon steel sheets clad with sneused viny! and 
other types of organic materials are also commercially 
available 

Chromium plating. A new clectroplating procedure of 
applying chromium to a base metal referred to as ‘‘non- 
It is 


porous chromium’ has recently been introduced 
claimed to have increased corrosion protection over the 
standard chromium plate due to its nonporous nature. 
Coatings of 0.06 mil or better may be _. directly 


to a base metal, and it is claimed they offer protection 
similar in some cases to that of the nickel-chromium or 
copper-nickel-chromium plates used 

Anodizing. The process of producing oxide films on 
aluminum is usually referred to as ‘‘anodizing.’" These 
films are produced by making aluminum or an aluminum 
alloy the anode in an electrolytic bath, usually of 
sulfuric acid, alchough many other electrolytes may be 
used. The coating formed will range in thickness from 
0.05 mil to 3 mils and may provide wear resistance, 
corrosion protection, electrical insulation, base for ad 
hesion of other materials, or a combination of these 
items 

Since the film formed varies from completely trans- 
parent to translucent, depending upon the alloy being 
anodized and the anodizing procedure used, the pre- 
liminary preparation given the aluminum to be anodized 
will affect the final appearance of the finished article. 

Considerable effort has been expended on developing 
chemical brighteners which colll qeodeins a smooth, 
bright, lustrous finish on the aluminum, by immersion 
for 1 to 3 min in a chemical bath 


Conversion Coatings 

Anodic coatings. Excellent-colored anodic coatings 
may be obtained by immersing the anodized aluminum 
in a dye solution, or by chemical precipitation of min- 
eral pigments in the pores of the oxide coating. These 
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coloring materials can then be sealed into the coating by 
immersion in hot water, dilute nickel acetate, or some 
other sealing agent. The dyed coatings are satisfactory 
for indoor applications. 

Colored anodized coatings for exterior exposure are 
now being used extensively where pigmenting of the 
coating is possible. In this case, iron oxide is pre- 
cipitated into the pores of the oxide coating from a 
warm solution of ferric ammonium oxalate. 

Extremely hard coatings of aluminum oxide can be 
artigo on some alloys by special treatment in sul 
uric acid electrolytes operated at low temperatures 
(20 to 35 F). Typical applications are pistons, valves, 
cams, brack disks, computing gears, impeller blades, 
and nozzles 

Phosphate coatings. Phosphate coatings applied by 
bringing the base metal into contact with aqueous 
solutions containing phosphate salts, phosphoric acid, 
and various reaction accelerators are used extensively for 
paint adhesion. They may also provide excellent 
corrosion protection when used in conjunction with 
oils and waxes. They may be applied to iron, steel, 
and zinc, and to a lesser extent to aluminum, cadmium, 
and tin. 

Phosphate coatings are also receiving considerable 
attention as a basis for bonding other materials to iron, 
steel, zinc, and aluminum in particular. A complex 
but easily applied phosphate-oxide coating is available 
for tin. The invisible film is used on tinplate for atmos 
pheric protection and to prevent saelaaly blackening 
caused by sulfur-containing foods 

Protective films. Clear protective films produced on 
zinc, and zinc and cadmium-coated eels. are quite 
satisfactory for some applications. These films are 
usually applied in less than a minute from room-tempera 
ture Tel Gichsomese solutions. By immersion in or 
ganic dyes, some of these coatings can be converted into 
a variety of colors. Typical applications are automotive, 
aircraft, and ordnance parts 

Paint-base coatings. Chromate coatings developed for 
aluminum which can be applied in a few minutes from 
room temperature or warm solutions by immersion, 
spraying, eoahing. or swabbing provide a paint-base 
and corrosion-protective coating at a cost much less 
than anodic treatments and can be applied to alloys 
which are difficult to anodize. These films are used for 
applications which require good corrosion-protection 
but little or no abrasion-resistance. They are excellent 
as a base for paint adhesion and find one of their greatest 
applications in this field 

Faine-hose coatings for aluminum may also be produced 
by immersion for 10 to 20 minutes in a warm, alkaline 
dichromate-carbonate solution. They give better cor- 
rosion protection when sealed by immersion in a boiling 
dilute Snikcomens solution 

Oxide coatings. Oxide coatings formed on steel at 
clevated temperatures, approximately 1000 F in the 
presence of steam, are extremely hard and abrasion- 
resistant. These oxide coatings are used on cutting 
tools such as drill bits made from high-speed-tool steel 
The oxide coating provides less friction at the cutting 
face, minimizes illies of chips at the cutting edge, 
and gives extended life to each grinding of the drill bit 

There are undoubtedly many more recent develop 
ments in the field of finishing which deserve mention, and 
only the general details have been given on those 
discussed 
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By D. G. Burdick,' P. |. Wood,’ and J. S$. D’Abusco’ 


Auxiliary Power Projects, Liquid Engine Division, 
Aerojet-General Corporation, Azusa, Calif. 


In AIRCRAFT With rotating engines, it has been relatively 
easy to use the prime movers as the source for auxiliary 
power. Even with the introduction of rockets and 
ramjets, the early vehicles presented simple auxiliary 
power requirements which could be met by electri 
cal power from batteries. Today, the increased range, 
scope, and size of guided missiles have spiraled the need 
for auxiliary power until it can be met only by self 
contained and independent sources. The required power 
may be mec heukcal, olasulesl. hydraulic, or pneumatic, 
or any combination of these. The auxiliary power 
system concept is less than ten years old; nevertheless, 
units are now applied to guided missiles, artificial satel 
lites, and inhabited aircraft 


Applications 


Guided missiles. In guided missiles, numerous essential! 
functions must be powered by an auxiliary source 
Mechanical power is needed for propellant feed pumps 
or refrigeration, electric power for guidance systems or 
instrumentation, pneumatic power for pressurization 
systems, and hydraulic power for control-tab actuation 

Liquid-propellant systems are best adapted to upper 
atmosphere guided-missile applications requiring rela 
tively long duration and high efficiency maintained 
over wide ranges of load and ambient temperature, and 
where repeated operation is required. These require 
ments cover a large portion of the field, but it is also 
evident that solid dengaiant auxiliary power systems 
will in many cases be desirable, particularly for the 
shorter-duration applications. Gas-turbine and ram-air 
types of auxiliary power systems can be applied for those 
missiles operating within the atmosphere. For missiles 
in which auxiliary power is not required until after 
launching, ram air provides a simple, reliable source of 
power. 

Artificial satellites. Rapid progress is being made 
toward the day when the flight of manned orbital 
vehicles will be a reality. The flexibility of the power 
system in producing a variety of power with a low 
weight penalty makes it extremely attractive for use 
in manned orbital or space vehicles. The occupant of 
the space vehicle will be dependent on an auxiliary 
power supply for heat, communication, course correction, 
pressurization, simulated gravity (if necessary), and 
many other necessities. In fact, the operator's very 
existence will depend on the faultless performance of an 
auxiliary power supply 

In artificial satellites, where a question of storage 
may be encountered (power may not be required until 
some time after reaching its orbit), a solid-propellent 
design offers a most compact and reliable gas generator 
This is because of its fundamental simplicity and very 
few parts (none moving It is most suited to applica 
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Guided missiles 


call for airborne 
auxiliary power 


systems for 
purposes other than 


propulsion 


tions where constant load 1s required over a temperature 
range from —100 F to +165 F and where long storage 
is required without servicing 

Inhabited aircraft. Much of today’s thinking is con 
cerned with missiles, artificial satellites, and space 
travel, and there is a tendency to overlook inhabited 
aircraft applications for auxiliary power systems. As 
long as an atmosphere envelops this planet of ours, 
air-breathing aircraft will be a necessity, and auxiliary 
power units for stand-by use in emergencies will increas« 
the reliability of these machines and enhance the safety 
of the pilot. Auxiliary power supplies can minimize 
the danger resulting from engine failure in high-speed 
turbo or ramjet craft by providing a dependable source 
of power to maintain cabin pressure, radio communica 
tion, cabin heat and oxygen supply until the pilot can 
bring his craft to lower levels and prepare a method of 
escape 

In manned aircraft, where ram air is available at all 
times when auxiliary power is required, this type of 
power source is very attractive, although gas-turbine 
and solid-propellant sources offer many advantages 

The choice of auxiliary power source for a particular 
application should be governed by the costs to Fas vehick 
in terms of weight, volume, and frontal area increase 
The variation in altitude of operation can also play an 
important role in this decision, particularly for gas 
turbine and ram-air systems 


Typical Requirements 


General. A multipurpose auxiliary power supply (onc 
that must produce both electrical and hydraulic power), 
may have requirements to produce 7 to 8 kva ac, § to 6 
kw dc, and supply up to 9-10 gpm hydraulic flow at 
pressures in the neighborhood of 3500 psia. In addition, 
several applications require the lower limit to be zero and 
that the maximum load for each variable be obtained 
concurrently. Finally, the required duration of power 
production may vary from a few seconds to 20 min or 
more. Requirements affecting accuracy of control, 
particularly those applicable to electrical output, are 
severe and in current practice extend from +5 per cent 
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to as low as -+&'/, per cent on voltage and frequency 
under step-load changes of 50 per cent or more. Speci- 
fications on hydraulic output are less severe. To this 
must be added the reliability requirements which may 
be as high as 99 per cent reliable with 99 per cent confi- 
dence factor. 

Auxiliary power supplies tend toward complexity, 
and include most, if not all, of the components and 
systems of a liquid-propellant rocket or turbojet engine, 
with even more severe requirements in some respects 
notably in the tight control or regulation of electrical 
output and in the need for miniaturized, high-output 
equipment 

The clements and subsystems which comprise a repre- 
sentative liquid-propellant auxiliary power system are 
as follows: (1) A pressurizing system, including high 
pressure vessels, valves, and plumbing; (2) the propel 
lant-—either bipropellant or monopropellant; (3) the 
propellant feed system, including a weg (4) a gas 
generator a small combustion chamber for producing 
turbine drive gases; (5) an ignition system—cither 
spark, heated clement, or pyrotechnic; (6) a turbine 
usually of the single-stage, impulse type; (7) reduction 
gearing—-often in two stages for driving pumps and 
alternator at different speeds; (8) an alternator; (9) 
a hydraulic pump; (10) electrical and control systems; 
(11) a cooling system—-for various components, possibly 
including the gas generator and turbine; (12) insulation; 
(13) structure and miscellaneous small components 

Weight. The problems incurred in obtaining minimum 
weight and space are derived from the necessity to 

push the design to the hilt."’ It affects all components 


and systems and is exemplified by the following: (1) 
Highly stressed pressure vessels; (2) high-speed, minia 
ture propellant pumps operating with fluids having 


extremely low lubricity; (3) high-performance mono 
propellants, some of which are characterized by high 
gas temperatures; (4) gas generators operating at high 
temperatures and pressures; (5) turbines operating at 
high tip and rotative speeds and at high gas temperatures, 
under operating conditions which are more severe than 
those applying to other airborne gas turbines—-aside 
from the saving factor of shorter life; (6) alternators 
and hydraulic pumps operating at high rotative speed, 
(7) compact and integrated design. 

Temperatures. Environmental temperature require 
ments present another general problem area, x, med 
requirements for upper limits. At present, steady-state 
temperatures are in the range of 130 to 600 F, with short 
time temperatures up to 800 F. These levels will 
undoubtedly increase possibly to as high as 1200 F in 
the not too distant future. When the high-temperature 
requirement is superimposed upon the need for high 
output with minimum weight, the effect is to compound 
the difficulties associated with both. All components 
are affected but particularly the hot or heat-generating 
parts such as the gas generator, the turbine, the alter 
nator, and the pumps 

Cooling systems and insulation may help, but not 
without penalties in weight and complexity. The 
turbine, gas generator, and other “‘hot’’ components 
may require insulation to prevent their igniting propel- 
lant vapors, and under this condition a cooling system 
may be a necessity to maintain metal temperatures at 
acceptable levels. Insulation may also be required on 
the propellant feed system, tanks or valves, and dynamic 
components to maintain temperatures low enough to 
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¥ 
Fig. 1 This liquid-monopropellant auxiliary power system 
is completely self-contained, weighs approximately 220 Ib 


fully loaded, and measures 18 X 24 * 40 in. This system is 
shown in simplified diagram in Fig. 2. 


avoid mechanical failure or auto-decomposition of the 
propellant. If thermal lag is not adequate to avoid 
excessive temperature, then cooling must be provided 
as well as insulation 

Reliability. The reliability requirement for auxiliary 
power supplies is very high, in some cases up to 99 per 
cent with a confidence factor of 99 per cent under all of 
the operating conditions to be encountered in the field 
A i consists not only of any typical component 
malfunction or failure, but also of any deviation in the 
outputs from the unit beyond the very tight tolerances 
which are set. Since safe designs generally involve in- 
creased complexity, a larger number of components, close 
tolerances, and a close control on starting sequences-~—all 
of which introduce increased possibilities for failure or 
deviation from specified operating ranges—this conflicts 
with the objective of simple systems for high reliability 
and must be resolved through compromise which will 
satisfy both goals 

Safety. The safety requirement for auxiliary power 
systems is basically the same as that for rocket engines, 
operating safety, under all conditions of single mal 
function, sufficient to avoid all hazard to life, the vehicle, 
and its equipment. Whether or not the vehicle is man- 
carrying, the hazards are basically the same because the 
launching of an uninhabited vehicle from an inhabited 
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Fig. 2 


The monopropellant system of Fig. 1. 


Major elements are: An electrically ignited, 


self-fed liquid-monopropellant gas generator that supplies combustion ay to drive the 


turbine; a single-stage impulse turbine which ue at high tip spee 
pneumatic system which pressurizes the main fue 


a high-pressure 
ank to provide pump suction pressure, 


pressurizes the starting fuel tank, and provides an air supply to aid ignition of the propellant; 
a fuel pump which neue the gas generator; a gearbox which drives the alternator, cooling 


air blower, and the hy 


raulic pump; the system controls, which throttle the propellant flow, 


maintain the frequency of the alternator within +1 cps within a +2 cps band during steady 


state operation and within +5 cycles during large step-load transients. 
lator maintains +1 volt during both steady-state operation and the step-load transients 
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The voltage regu- 
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area also involves a safety risk. Therefore 
precision elements, which may have a significant effect 
upon reliability. 

A second aspect of the safety problem is the high-speed 
rotating elements of the system, such as the turbine, 
which may burst or fail in such a way as to jeopardize 
personne] or the vehicle. 


Characteristics of Typical Systems 


Liquid-monopropellant system. Acrojet-General Cor 
poration is presently engaged in the development of sev 
eral auxiliary power systems, including both liquid and 
solid-propellant types. Fig. 1 shows a liquid-mono 
propellant system developing a specific propellant 
consumption of approximately 10 lb per shaft hp-hr 
The major elements of the system are listed and shown 
schematically in Fig. 2 

Liquid-bipropellant system. A liquid-bipropellant aux- 
iliary power system is shown in Fig. 3 which is being 
developed currently by Acrojet-General Corporation 

Solid-propellant system. A recently developed solid 
propellant system is shown in Fig. 4. This unit is a 
rugged electrical-power generating system designed for 
a duration of 85 se 
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it may be 
necessary to incorporate in the vehicle close-tolerance 


In the application for which it was designed, the unit 
is started by energizing the ignition capacitors from any 
110-vole a-c or d-c source and then closing a switch 
between the capacitors and the igniter. Capacitors are 
required only Pe applications in which the auxiliary 
power unit must be started some time after separation 
from an external source of electrical energy. Rapid 
initiation of combustion and production of gases brings 
the unit up to operating speed in less than | sec. The 
high power required for accelerating is provided by a 
higher gas pressure during the boost phase 

The output of the alternator is used to actuate the 
control system, which regulates the speed, maintaining 
voltage and frequency within the narrow limits specified, 
and also compensating for variations load and gas 
chamber pressure 


Projected Development Trends 


The trend in performance requirements of auxiliary 
power ovuitib is toward greater severity. Environ 
mental temperatures may be expected to increase to 
1000 F or higher. Flight durations will increase, and 
thereby focus attention on more efficient utilization of 
energy in auxiliary power systems as the weight penalty 
for carrying propellant for longer duration becomes a 
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larger percentage of the total system weight. The 
requirements for control accuracy will become more 
stringent; '/, per cent accuracy will not be adequate for 
many future applications 

The present status of development of auxiliary power 
systems shows certain areas where improvement in 
performance can be achieved more effectively. 

Increased turbine efficiency. Turbine efficiency of 
existing auxiliary power systems is characteristically 
low, ranging from 20 to 40 per cent. This is generally 
true because nozzle flow rates are low and pressures are 
high in relation to other types of turbo malady, lead- 
ing to the use of partial admission nozzles and attendant 
high aerodynamic losses. Turbine efficiency may be im 
proved in future designs by careful attention to nozzle 
configuration selection of operating pressures, or using 2 
or }-stage turbine systems rather than single stage 

Higher rotational speeds of driven components. Devel 
opment of alternators or hydraulic pumps capable of 
operating at higher rotational speeds is an area which 
offers potential gains in simplicity of the auxiliary power 
system as well as weight saving. By increasing the 
operational speed of such components, thereby bring 
ing them more in line with the favorable design speeds 
of the turbine, the requirements for reduction gearing 
may be reduced or eliminated. Typical design rota 
tion speeds of hydraulic pumps in the range of 5000 
to 6000 rpm necessitate reduction gearing of 4, 8, or 
12 to 1. Alternator design speeds are commonly to be 
found in the range of 12,000 to 24,000 rpm which in 
some cases permits direct drive by the turbine. Higher 
design pol es dependent not only upon basic mechani 


cal design of the alternator, but also upon selection of the 
—— frequency for alternating current power 

¢ present usage of 400 cycle a-c power automatically 
limits the alternator speed to 24,000 rpm. It is to be 
expected that higher frequency may be in common usage 
in the future, but the design considerations must include 
a predetermination of operating frequencies. 

Improvement of reliability. Basic criteria for reliability, 
such as methods of monitoring and analyzing the growth 
of reliability and of demonstrating that a given de- 
gree of reliability has been snail. are being studied. 
In this area, the aircraft industry in general and the 
auxiliary power industries in particular are working 
continuously toward establishment of the necessary 
reliability standards. Attainment of high levels of relia- 
bility will involve substantial improvements in de- 
sign and et asain and controls applied during manu- 
facture and operational use. Particular attention to 
the starting cycle of auxiliary power systems will al- 
low significant gains in reliability since (as in rocket 
engines and to a lesser extent all types of engines) it is 
during starting that malfunctions most frequently occur. 
Once stable operation is attained, reliability is of a 
significantly higher order. System simplification, im- 
proved propellants, and control environments will all 
contribute to improvements in reliability, and all of 
these are being considered diligently in, the auxiliary 
power field 

Improved control systems. Considerable progress has 
been made in control system design, to the extent that 
'/, per cent control of frequency is attainable. Further 
improvement in the accuracy of the control is to be 


, 


Shown here is a bipropellant auxiliary power system 


Fig. 3 

which may use either a gaseous or liquid oxygen supply. 

Gases produced by the gas generator drive a single-stage 

impulse turbine which ore at a relatively high tip speed. 
y 


Speed is controlled by a bypass valve which regulates turbine 
inlet pressure in response to an electrical frequency sensing 
system. Bypass gases from the turbine are used to vaporize 
liquid oxygen supplied to the auxiliary power system by 
means of a ~~ aheeane, The turbine drives a permanent- 
magnet alternator and variable-delivery hydraulic pump. Re- 
duced speed drive of the hydraulic pump is accomplished 
through a single set of two spur gears operating “overhung” 
from the alternator bearings. The bearings require no exter- 
nal lubrication. The alternator has separate sets of polyphase 
stator windings which produce the required a-c and d-c 
power. The d-c power is provided by rectifying the output of 
one a-c polyphase stator winding in a silicon diode rectifier. 
Voltage regulation is accomplished by means of back wind- 
ings on the alternator stator. Since the alternator has no 
brush contacts, operation is unaffected by high altitudes. Con- 
trol during 50 per cent step load changes is within +1 per 
cent on both frequency and voltage. 
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found in continued development and close quality con 
trol. 

Improved packaging of auxiliary power systems. Con- 
siderable weight savings can be obtained by careful at 
tention to the packaging of the auxiliary power system 
and physical integration of components within the sys 
tem. Structural weight may be reduced not only by 
integration of major components, but also by better 
orientation of components so that the system assembly 
possesses ubieende better vibration characteristics 
Improvements of this nature may be realized, in part, by 
a redesign of existing systems within the same space 
envelope, but more effectively in the future by giving 
adequate consideration to optimization of auxiliary power 
system space requirements in the preliminary design of 
the vehicle. 

Attainment of high-temperature capabilities. Since en 
vironmental temperatures will climb to higher levels, 
we must depend on increased use of effective cooling, 
insulation, and material development. In designing the 
auxiliary power package, components having common 
temperature sensitivity characteristics can be isolated to 
realize maximum effectiveness of localized cooling and 
insulation. For some applications, involving short-du- 
ration exposure to peak temperatures, effective use of 
insulation may alone be sufficient. Development of 
materials for high temperature use is a continuing and 
essential need, particularly in the field of nonmetallic 
materials for O-rings, packings, gaskets, electrical and 
thermal insulation, and tank bladders. 

In order that these potential improvements in auxiliary 
power system performance may be achieved most quickly, 
a co-ordinated effort between the auxiliary power 
system user and developer is a major need. One of the 
primary factors that has led to the development difficul 
ties at the present time has been the failure to give ade 
quate consideration to the auxiliary power system 
planning in the preliminary design phase of the vehicle 
program. Requirements and specifications should be 
standardized to the maximum extent in order to narrow 
down research and developmental effort and to reduce 
manufacturing costs. Requirements for programs in- 
volving deliveries on a fixed time scale should be set 
realistically but never beyond actual needs. These 
requirements should be continuously re-evaluated and 
readjusted downward wherever feasible. Where short 
time schedules are essential, it is necessary to set initial 
requirements for weight and performance at interim 
goals so as to insure deliveries on schedule. Increases 
in the severity of the requirements should be scheduled 
in planned steps for product improvements. In regard to 
reliability requirements in particular, it should be noted 
that any lessening of the operating temperature ranges or 
other environmental requirements can have a major ef- 
fect upon the attainment of reliability. The effect of 
the severity of requirements is significant not only 
directly in terms of decreased reliability but also in 
terms of increased cost and development time 

It further appears essential that a co-ordinated pro 
gram of basic long-range research be caubithed to 
resolve major problems and to insure steady advances in 
the ‘‘state of the art.'’ Such a program should include 
research in liquid monopropellants and solid propel- 
lants; nabs both metals and nonmetals; and funda- 
mentals of component design covering alternators, 
hydraulic pumps, turbines, cooling systems, and ignition 
systems 
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loaded, and fitting a space envelope of approximately 10 

x 10 X Gin. The alternator is directly connected to a gas 

turbine, which is driven by hot combustion gases from solid 

propellant. The unit will operate over a wide ambient-tem- 

rature range, and it can be stored for long periods of time 
in the ready condition. 


Fig. 4 This is a solid-propellant system, weighing 40 Ib, 
fully 


Conclusions 


Recognition of the need for airborne auxiliary power 
systems has grown as an exponential function, in recent 
years, after the realization that aircraft must employ 
new means of propulsion in order to attain the rapidly 
expanding ped of higher speeds and higher altitudes 
In part, the lateness of this realization is attributable to 
the fact that we have been able to take auxiliary power 
for granted. The auxiliary power system constitutes a 
new and growing component, an essential element in our 
long struggle to advance the technological frontiers of 
our time 

The number and broad range of present requirements 
for auxiliary power systems are conclusive evidence of 
the importance of this type of equipment as an essen 
tial component of missiles, and it appears that similar 
requirements may become equally well established in 
the near future for inhabited aircraft as a source of 
emergency power. Although the concept is less than 
ten years old, remarkable patho have che made 

It is a highly specialized assembly of precision com 
ponents, and although relatively small in size, it requires 
an engineering effort of large magnitude to design and 
develop—an effort, in fact, of the same order of magnitude 
as that required for developing a liquid rocket engine 
The greatest problem in this field could well be a failure 
to recognize the scope of the engineering task involved 

The potential of the auxiliary power system for im 
proving performance to mect the growing challenge of 
increased requirements is commensurate with the need 
to meet that challenge. Ways and means of improving 
performance are being attacked vigorously. Some of the 
paths to improvement are deally defined; others are 
in the process of being defined. The auxiliary power 
industry is confident of its ability to make significant 
contributions to the technical progress essential to the 
national defense and the advancement of science 
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A Versatile Drive 


Fig. 1 The criterion. The optimum power 
curve; transmission assumed to be 100 per 
cent efficient. The product of speed ratio 
and torque ratio always equals 1. 


Hydraulic torque 
converters 


By H. L. Willke, 


Assistant Director-Engineering, 
The National Supply Company, Pittsburgh, Pa. 


The hydraulic torque converter is acquiring 
new stature as a means of transmitting power 
from a prime mover to a varying load. In 
trucks and tractors, locomotives, logging ma- 
chinery, hoists and cranes—wherever high 
torque and wide speed range are required—the 
half-century-old torque converter now enters a 
new era, particularly in combination with me- 
chanical transmissions. Dumping valves, free- 
wheeling stators, lock-out clutches, and partial 
filling contribute to the converter’s new utility. 
Basic advantages are flexibility, shock-absorbing 
ability, and mechanical simplicity. 


Fig. 2 A three-speed mechanical trans- 
mission, with the ability to multiply torque 
three times, shown in relation to the opti- 
mum power curve 


To seain a study of various methods of power trans 
mission, investigating their approach to a desired per 
formance, a first step is to consider the ideal transmission 
If speed and torque ratios are fixed between a prime mover 
pt the load, the simplest and most economical arrange- 
ment is a fixed-ratio drive which can be adapted precisely 
to the operating ratios. Such a transmission ts limited 
in its approach to the ideal only by the efficiency of the 
drive itself But for variable ratios, study ts based on 


Fig. 3 Enter the hydraulic torque 
converter, a smooth power curve 
over the speed range. It may 
have 90 per cent max efficiency. 


an ideal curve. In Fig. 1, curve A shows the optimum in 
power transmission, an infinite number of speed ratios 
at 100 per cent efficiency through a complete range of 
speed 

In the case where ratios are fixed between prime mover 
and load, and transmission efficiency is assumed to be 95 
per cent, the power transmitted could be represented by a 
point such as B, which approaches curve A. Such drives 
appear in alternating-current power-gencrating plants, 
many centrifugal-pump installations against fixed con 
ditions, and drives for ocean liners which cruise at rela 
tively fixed speeds and loads 

For variable loads, the earliest established and still 
prominent drive is the multispeed mechanical trans 
mission. Its approach to the optimum power curve ts 
shown in Fig. 2. Here again, the assumption has been 
made that the transmission can be 95 per cent efficient, 
but with a substantially constant-torque prime mover, 
the mechanical drive can deliver 95 per cent of the power 
capacity at only one point for each of the speeds. Dur 
ing all other parts of the speed range, the engine ts being 
pulled down in speed, but it cannot materially increas¢ 
the torque, so it fails to deliver sufficient power until the 
next lower transmission speed can be engaged 


The Torque Converter 


In Fig. 3, curve B shows the power delivered by a hy 
draulic torque converter, superimposed on the previous 
curves. Since a torque converter with a 3-to-] torque 
ratio can be built to have 90 per cent peak efficiency, the 
power delivery approaches the optimum power curve 
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almost as Closely as the mechanical multispeed trans 
mission, and maintains this closeness over a considerable 
span of speed ranges 

It is for loads that vary rapidly back and forth through 
these speed ranges that torque converters are most effec 
tive, providing an infinite number of speed ratios, They 
keep engines at substantially their maximum power 
generating capacity. Unfortunately, the efficiency of 


the hydraulic torque converter cannot be maintained 
Fig. 4 The three overlapping Fig. 5 
curves of a torque converter in operation of a drilling rig, removing drill 


combination with a three-speed 
transmission. 
shown here; 
direct drive. 


Practical ratios are 
in the middle is a 





throughout the speed range. The torque drops to zero at 
a speed ratio of 1; as che speed ratio approac hes zero 
the torque Output increases, but not as fast as the output 
speed is reduced. But within the working speed range, 
a mechanical transmission would have to have ten speeds 
to exceed the performance of the torque converter. To 
manipulate ten speeds so as to transmit maximum power 
would be so difficult for the operator as to call for auto 
matic speed changes which, for heavy-duty industrial 
type service, might be unsatisfactory. A more practical 
comparison would employ a mechanical transmission of 5 
speed ratios, but even then, in the ratios between 0.35 
and 0.9, the gears are hardly a match for the torque con 


verter 


Combining the Transmissions 


Where higher torque ratios are required, or better por 
formance toward either end of the speed range, the torqu: 
converter can be combined with a multispeed trans 
mission, resulting in greatly improved characteristics 
Should the load require only high torque ratios, a single 
speed ratio adapted to the output of the converter may 
suffice, and torque ratios up to 15 or 20 to 1 are not un 
common. Similarly, for loads requiring higher speed 
ratios, a single speed-up ratio could be used to obtain 
speed ratios up to § or 6 without any material complexity 

However, such extremes ar¢ For a study of a 
three-speed supplementary transmission, Fig. 4, more pra 
Che overlapping curves show 


rare 


tical ratios are considered 
net results closely approaching the optimum curve. A 
six-speed transmission to cover this same range would 
transmit only 52 per cent of the prime mover’s power at 
its minimum points. Again itis obvious that, by adding 
more speed ratios to either of these drive Ss, the approac h 
to the optimum curve can be improved. For a load of 
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Theoretical study of the hoisting 


from a 15,000-f¢ oil well, with successive 
load reductions of 2400 Ib. 


speed transmission is compared with torque 
converter with four-speed gear box. 


this wide variation, a simple three-speed mechanical 
transmission would pull the engine down too much tn 
speed, causing it to stall 

A torque converter with supplementary speeds cithet 
manually or automatically shifted has applications that 
encompass all sorts of vehicular drives, such as trucks 
rubber-tired and crawler-type tractors, and locomotives 
Other examples are logging machinery, oil-well drilling 
rigs, hoists and cranes, mining machinery, and any situa 


Fig. 6 Relative shock transmission of 
hydrodynamic drives, giving a direct com- 
parison between a torque converter and a 
Londeneite coupling. A curve approximat- 
ing a dynamic load for a mechanical drive 
has been superimposed. 


Normal six- 





tion where large torque ranges and large speed ranges ar 
required 


The Hidden Factors 


Up to this point, fuel has been ignored, efficiency being 
discussed only as it concerned delivering the potential 
power of the prime mover to the load. Fuel consump 
tion is a factor which cannot be analyzed theoretically 
because of the many variables. But tt ts frequently ob 
served that, in spite of lowered mechanical efficiency, the 
torque converter keeps the prime mover operating 1n 
such a favorable condition under all load variations that 
the effect of lowered efficiency is offset Instead of the 
fuel going out the stack in the form of smoke, tt 1s con 
verted into useful work, and on a variety of loads a five 
per cent increase in fuel usage has resulted in as much as 
15 per cent added work don 

Time may be an important factor 
amount of work done ts not increased in proportion to the 
increased fuel consumption, the amount of work done pet 
unit of time may be increased. An oil-well drilling rig 
is an excellent example. Total investment for a drilling 
rig may exceed $2 million, the operating exp-nse may be 
more than $2500 per day, and it ts frequently necessary 
to withdraw the pipe from the hole to replace the drilling 
bit when it becomes dull. Fuel is an almost insignifi 


Even though th 


cant expense 

Fig. 5 1s the theoretical comparison between a m« 
chanical rig and a torque-converter rig, and it shows an 
over-all time saving of 25 per cent in the hoisting opera 
tion, a total saving of 30 min for the 15,000-ft trip 
This could mean a saving of $§2 in time only, in a singl 
trip from the bottom of the hole. Time for hoisting of 
each of the 120-ft sections of pipe is plotted against the 
depth of the weil, with curve X illustrating the a 
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cumulated time saved by the converter drive as against 
the mechanical 

But the hoisting function is not the torque converter’s 
only contribution to oil-well economy. The greatest 
amount of power is consumed by the slush pumps which 
circulate a drilling fluid down through the Sill pipe, and 
up through the annulus around the drill pipe to remove 
the bore cuttings and condition the hole he operation 
takes nearly as much power as the hoisting function, and 
it extends over a much greater length of time. The 
slush pomp is a slommepeell secipetcatmn-opes pump, and 
its load change is brought about by the deepening of 
the hole. Thus its lad thee occurs at a slow rate 
The common method of omaping the slush pump to its 
pressure-volume changes is to reduce the piston area by 
replacing the pcbowrems - liners and pistons with smaller 
SIZCS. 

The advantage of a pump driven by a torque converter 
lies in the fact that it can use a single liner and piston 
size from the top of the hole to satel de th, as against a 
three-liner program for the mechanically driven pump. 
Economically, this is a considerable advantage, because 
it reduces the down time of the slush pump while pistons 
and liners are being changed. It also reduces the inven- 
tory of parts. Common practice calls for altering the 
size of the fluid nozzles at the drill bit, and this is done 
for the mechanically driven pump along with the liner 
changes. With the torque converter, the nozzle change 
alone makes it possible to maintain almost a constant 
horsepower throughout the drilling of the well, even 
though volumes and pressures vary considerably 

Thus the slush pump is an application for the torque 


converter. Though the converter cannot accomplish 


quite as much work, or do it quite as efficiently, gains 


from other sources such as reduction of down time, re 
duction of parts inventories, and its flexible range during 
emergencies have made it a desirable drive 


Shock Absorption 


Another application for converters is the drive that 
must withstand severe shock, where the mechanical 
drive experiences extreme difficulties. An outstanding 
example is the power shovel. The load variations on 
power shovels are far too complex to analyze. In gen 
eral, power-shovel management feels that the torque 
converter is accomplishing approximately 15 per cent 
more work at the penalty of 5 per cent more fuel, which in 


Exploiting the 
torque converter's 
ability to 

absorb shock. 
Transmitting 
500 hp to the 
5'/myd 

dipper of a 
coal-stripping 
shovel 

near Jasper, Ala. 


itself favors the torque-converter drive over the me- 
chanical drive. However, it is felt that the converter’s 
a contribution to power shovels has been in the 
orm of savings in maintenance due to reduction of shock. 

Fig. 6 demonstrates the shock-absorbing ability of the 
converter against that of other drives. During shock, a 
mechanical] drive fails to limit the inertia values o: the 
engine at all. The simple hydraulic coupling prov ‘des 
i and is therefore softer. But the converter is even 
softer against shock. It is proportioned so that its peak 
power-absorbing ability matches the engine's designed 
torque rating; therefore, regardless of sudden wee geen 
plication strikes to the output shaft, the demand on the 
engine can only be for its rated torque, and the effect of 
the engine's inertia is isolated. The torque converter 
appears to have a wide margin of shock absorption over 
other types of drives, and the shovel application is prov- 
iig this fact in practice 


Modifications 


The torque converter is flexible in still another sense; 
with the addition of various modifications, new func- 
tions become possible. Industrial converters are now 
available with dumping valves and controls which 
make it possible to use the converter as a disconnect 
clutch by quickly emptying and refilling the working 
circuit, 

Torque converters with free-wheeling stators have been 
designed, which give conversion during periods of load 
variation, and provide hydraulic coupling during periods 
of high-speed low-torque requirements. A good ex- 
ample of the use of this type of converter is an carth- 
moving scraper where high torques are required during 
loading periods, and low torques are needed during the 
hauling phase. The free-wheeling stator, changing the 
converter into a hydraulic coupling, performs the high 
speed a saps at a considerably increased efficiency 

Another possible feature is the lock-out clutch. Here, 
again, the converter is used during changes of load, then, 
the input and output sides of the converter can be 
clutched together to serve as a straight-through drive 
This can be accomplished cither with the converter 
filled or emptied if the converter is allowed to remain 
full, the drag of the elements through the fluid will rep- 
resent a loss of only five to ten per cent, but the converter 
is kept instantly available for cither type of drive 
Where fewer maneuvers permit the emptying and filling 
of the converter, the drag loss can be Dininneed. 

Where speed must be brought below the minimum 
speed of the prime mover, there is the new device of 
running the converter partially filled. The conven 
tional torque converter can be brought to stall if the 
torque load on the output shaft is sufficient; partial 
filling makes it possible to reduce the output-shaft 
sels below the stall speed, even under light load 

Currently there is available a sin Teceons 
converter in which turbines are ceuvidied for both for 
ward and reverse rotation, turbines being shifted in and 
out of the circuit, mechanically. Earlier designs in- 
corporated two circuits which were put into service by 
alternately filling and dumping the circuits 

These features, singly and in combination, super- 
imposed on the basic characteristics of the torque con- 
verter, have greatly extended the utility of the converter, 
making it a likely choice for applications where it had 
previously been disregarded. 
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Development 


of 


engineering managers 


through planned 
education and 
training 


1 What are the important management char- 
acteristics we are trying to develop? 


2 What are the uses and limitations of educa- 


tional programs for this job? 


3 How can we devise and maintain an inte- 
grated over-all program of education and 


on-the-job training? 


eeeeeeeees 

eeeeeees 
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By Melvin Anshen,' Carnegie Institute of Technology, Pittsburgh, Pa. 


AvraouGa it 1s difficule to define with precision what 
management is, and any program of management de 
velopment should be contlent tentative pom poe rv to 
revision, there are certain broad goals that are clear. Edu 
cational and training programs should help men to lift 
their thinking above technical issues, to see the inter 
relations of the parts of a functioning enterprise, to 
understand the economic and social process in which 
business operates and to which it must adjust, to grasp 
the elements of individual and group motivation 


Programs of Study 


Two types of current programs deserve study: Those 
sponsored by universities, with participants nominated 
and financed by their companies; and those sponsored by 
individual companies for their own management people 
For reasons of personal familiarity, the author will take, 
as an example of the first class, the Program for Execu 
tives offered by the Graduate School of Industrial Ad 
ministration at Carnegie Institute of Technology, and, as 
an example of the second class, the Bell System Executive 
Conference operated by the American Telephone and 
Telegraph Company and the associated Bell System com 
panics 

Neither of these programs was designed solely and ex 
aang for engineers. But both have had a large num 
ver Of participants with engineering backgrounds, and 
the planners of both programs were hacen forced to 
re about the problems of developing engineering 
managers 


Carnegie Program for Executives 


[he Carnegie Program for Executives was designed 
primarily for men who are being prepared for early ad 
vancement to senior Management positions Ic seeks to 
encourage the development of the following capacities 
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1 Ability to take a company-wide view of operating 
problems—to sce the interrelations of production, 
marketing, finance, engineering, research, and personnel 
functions 

2 Understanding of the human problems of business 
organizations capacity to work with and chrough 
people, to win their loyalty, and to direct and strengthen 
their co-operative effort 

3 Skill in organizing and analyzing facts for decision 
making the tools snd wocedaebn of quantitative con 
trol in business operations 

4 Understanding of economic ,and political prob 
lems the economy-wide environment in which business 
managers make and execute their policies 


The Carnegie Program is not aimed at making a man 
more effective in the technical phases of his present job, 
although it may contribute to this result. Rather, it ts 
aimed at opening his mind to the complex world within 
and outside his business organization, the world in which 
management's decision making is carried on. In this 
environment, it then encourages him to think through 
important and characteristic management problems 
The encouragement comes first through presenting him 
with the raw material for thinking in the form of prob 
lems and cases drawn from actual business experience, in 
the fields of private enterprise and public administration 
The stimulus to use this raw material is provided by 
bringing together a thoroughly diversified group of ex 
ecutives; diversified in industrial background, in func 
tional specialization, in size of gy vance in geographic 
location. The men find in this diversity a biting chal 
lenge to accepted ways of looking at problems, encourage 
ment to conceive and take under critical examination new 
possibilities in familiar settings, invitation to look be 
yond functional boundaries to the co-ordination and in 
tegration of departmental interests which are prime 
managerial functions, and stimulation to think broadly 
about what ts going on in the economic and social en 
vironment in which management operates and about 
the impact of economi pie social aa on manage 
ment’s decisions 

Clearly, this ts a skill-development program only to a 
limited extent. The omission of attention to certain 
skills, the effective exercise of which can aid managers 
materially, should not be taken as negative comment on 
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their importance. Skills in communicating, both orally 
and in writing, and skill in conference and committee 
leadership can be important aids to managers. The rela- 
tively limited attention given to them in the Carnegie 
Program represents a ned tal that considerably more 
time than ma nine weeks of the course is required to pro- 
duce significant skill development in these areas 


Bell System Executive Conference 


Several large companics have organized management 
development programs in recent years and it seems 
wee that the number will increase. The Bell System 
2xecutive Conference was one of the first and will serve 
as a model for this discussion. This program currently 
Operates in two parts: A basic 4-week course, and an ad- 
vanced Asotin: course open about 2 years later to men 
who have completed the ands course, 

The basic course has as objectives: (4) Broadening the 
thinking and outlook of telephone-management people 
sometimes spoken of as ‘‘opening up holes in their 
heads"; (4) increasing their present effectiveness; and 
¢) stimulating their interest in further self-development. 
These objectives are approached through study of the 
organization and behavior of the national economy, re- 
view of how common management problems are handled 
by companies in other industries, and discussion of gen- 
eral telephone policy issues. The advanced course under- 
takes to bring this broadened outlook (fostered by volun- 
tary reading and discussion in the time between the two 
courses) to bear on top-level management problems in 
the telephone business. 

It is interesting to observe that the Bell program, like 
Carnegie's Program for Executives, does not concern itself 
primarily with either the technical aspects of partici- 
pants’ current jobs or communications skills. The em- 
phasis is on encouraging a broader view of the decision- 
making function that ts management's most character 
istic and important activity, and using a problem orienta- 
tion tO give participants practice in Tociien-nakion It 
is also worth observing that the essential philosophy and 
ingredients of the Bell System Executive Conference have 
been carried into comparable development programs for 
lower-level management people including a We propor 
tion of engineers in individual telephone-operating com 
panies throughout the country 


Relative Merits of Methods 


The concurrent development of university and com- 
pany programs aimed at advancing management capacity 
through formal educational techniques raises questions 
about the values and relations of the two approaches 
Che following conclusions reflect the judgments of men 
who have been organizers, observers, and participants in 
both types of programs 


1 The most valuable aspect of the university program 
is its assembly of a diversified group of men of outstand 
ing performance and strong potential for further manage- 
ment growth. This type of program strongly emphasizes 
the constructive devehnaliat of participants by par- 
ticipants, assisted, of course, by stimulation and guidance 
from attached faculty personnel. 

2 The most valuable aspect of the company program 
is that it can be organized on a scale to handle all execu- 
tives at selected management levels. The limited ca- 
pacity of the better university programs compels them to 
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restrict admission, and the desire to build diversity in 
each class necessarily reduces cach participating com- 
pany’s representation to one or two men per session. The 
scale of the requirements for management development in 
the United States far outruns the enrollment availability 
in university programs. Part of this deficiency can be 
supplied, under qualified circumstances, by company- 
sponsored programs 

3 The most serious difficulty in using university pro 
grams, beyond the absolute limitation on the number of 
men they can handle, grows out of the problem of select- 
ing men of outstanding potential as participants without 
creating unsettling disturbances in organizational rela- 
tionships and morale. Men passed up in the selection 
process may see the choice as a judgment of career limita- 
tion. Men selected may entertain expectations that can- 
not always be realized. 

4 The greatest weakness in company-sponsored pro- 
grams is their parochial atmosphere, encouraged by the 
absence of men with other backgrounds, experiences, and 
viewpoints than those accumulated within the sponsor- 
ing organization. This deficiency may be intensified if 
the faculty and staff do not draw heavily on outside per- 
sonnel. 


These conclusions suggest that the two types of pro- 
grams should be viewed as complementary eh 
tary rather than as alternatives. A large organization 
can make effective use of both, relying on the company 
program to assist in developing a complete horizontal 
slice of management personnel and on university programs 
for a broader development mission for selected in- 
dividuals of outstanding promise. 


An Integrated Program 


One further consideration 1s important in connection 
with the use of either type of program. Management de- 
velopment cannot be pursued effectively through formal 
educational activities alone. In fact, there is serious 
danger that planned educational programs—whether 
university or company-sponsored—may lead to substan- 
tial waste of money, time, and effort, and may even 
generate harmful side effects in relation to expectations 
and morale, if formal educational] activities are not pro- 
jected within the comprehensive framework of a total 
management-development program 

Such a comprehensive program begins with a forward 
estimate of management requirements, detailed by time 
periods, levels, and principal skill requisites. The second 
phase in building a comprehensive program is the analysis 
of current management resources at defined levels, includ 
ing resources that will become available for use through 
time. Comparison of needs and resources leads to the 
third phase—spelling out development requirements 
A comprehensive program should aim at building an in- 
tegrated development activity that makes effective, re- 
lated use of all educational and training devices. Specifi 
cally, this means (4) rotation of job assignments to build 
technical skills, breadth of experience, and adaptability; 

b) assignment of planned growth in management re- 
sponsibilities, with observation of performance and 
coaching by superiors; and (c) intermix of on-the-job 
experience with formal educational projects, in which 
educational elements are normally designed to prepare 
men for heavier and broader responsibilities, while job 
experience is directed to testing and exploiting ability to 
perform in specific situations. 
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Allocation of Heat in an 
Industrial Power Plant— 


A Practical Approach 


A simple and accurate method of determining the cost 
of heat energy for power generation and process uses 


By Ronald J. Martin,’ Mem. ASME 


Beaunit Mills, Inc., Elizabethton, Tenn. 


In AN industrial plant, an accurate allocation of heat 
energy between electric power generation and process 
uses and the apportionment of process heat energy be 
tween departments is necessary, not only for internal cost 
purposes, but also to assist management in deciding be 
tween self generation and the purchase of electric power 
The power engineer is usually called upon to furnish 
the proper figures to the cost accountants. Where the 
cost of steam is between 2 and § per cent of the total 
manufacturing costs, accuracy within 10 per cent will 
not affect cost allocations between departments ma 
terially, although closer determinations are desirable 

However, the quantity of heat charged to power genera 
tion affects the cost of power directly The establish 
ment of a method to compute this figure accurately with 
a minimum of metering equipment is the purpose of this 
paper 

There are many 
Some claim that a steam turbine should be charged with 
the cost of all steam which passes through it, and that 
the exhaust and/or extracted steam should not be charged 
There are others who maintain that a steam 
turbine should be charged with the heat required for 

straight-condensing’’ operation in which instance pro. 
ss is charged with only a portion of the heat it actually 
consumes. Still others contend that a steam turbine ts 
solely a reducing valve and that only steam which ts 
actually condensed should be charged to power genera 


schools of thought’ on this subject 


cto proc ss 


tion 
Obviously plants 


method 


these are cxtreme most 
heat on a Bru basis, and that is th 
onsidered here. In studying the economics of power 
generation, the additional cost for process equipment in 
lepartments which utilize steam at lower pressure and 
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require higher investment for larger heat exchangers, 
larger pipe sizes, and other special equipment, should be 
rah with the increment cost for equipment needed to 
generate power, and any savings should be weighed 
against this total investment. In all instances, heat is 
measured as contained in the steam from the boilers, 
because steam costs are usually computed as net costs 
from the boiler plant and charged as such 


Theory 


What happens to the properties of the steam as tt 
passes through a steam turbine? Fig. | is a section of a 
Mollier diagram showing the expansion of steam in a 
simple back-pressure turbine Initial steam conditions 
are 600 psia and 700 F total temperature (TT). Enthalpy 
of the throttle steam is 1351 Bru per Ib. In a perfect 
engine steam will expand adiabatically to the exhaust 
pressure of 45 psia. On the chart this ts vertically 
downward at constant entropy, line OA. Enthalpy of 
the exhaust is 1114 Bru per Ib. This ts called the Ran 
kine cycle. In other words, the steam gives up the maxi 
mum possible energy to be convene tae mechanical 
ower, in this instance 1351 minus 1114 or 237 Bru per 


b. Our perfect engine is frictionless and loss-free. The 
thermal equivalent of 1 kwhr ts 3413 Beu. The theo 
retical steam rate (TSR) of our engine will be 237 


divided into 3413 or 14.4 lb of steam per kwhr 

A steam turbine is not frictionless and there are other 
losses. Furthermore, the steam does not give up all 
heat possible, but because of friction and turbulence dus 
ing expansion, heat and temperature changes take plac« 
and the steam actually expands along the line OB or OC 
with increase in entropy. Less than the ideal or maxi 
mum possible heat is converted to mechanical energy 

The ratio of the actual heat drop to the theoretical 
heat drop is called the Rankine-cycle efficiency and, in 
industrial turbines of the size we are considering, varices 
between 40 and 80 per cent depending on load, size, 
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tanks which supply all hot-water requirement 


and initial steam pressure This will be discussed later 

Assume that our actual turbine requires, say, 3600 Bru 
in shaft energy to produce 1 kwhr, and that Rankine 
cycle efficiency is such that steam expands along line OB 
to 1162 Bru per lb. Heat drop is 135] minus 1162 or 189 
Beu per ib. Actual steam rate is then 189 divided into 
3600 or 19.67 Ib of steam per kwhr. This value is the 
steam rate furnished by turbine manufacturers. It 
varics with the load 


Heat Accounting and Recovery 


What happens to the heat which enters a turbine at 
the throttle? Fig. 2 represents a double-extraction con 
densing steam turbine and will illustrate all possibilities 

Steam containing energy in the form of heat (en 
thalpy), measured in Btu per |b, enters the turbine at the 
throttle. It passes through the first section of the tur 
bine where be drop in enthalpy is converted to me 
chanical energy. Part of the steam is extracted at the 
two bleed poimts. The balance of the steam flows 
through the turbine with a drop in enthalpy equivalent 
to the heat converted to mechanical energy. Finally, 
this steam flows into the condenser where the latent heat 
is transferred to the condensing water and the heat of 
the liquid is returned to the boilers 

The heat extracted at both bleed points is chargeable 
to process. The heat in the condensate is chargeable to 
the boilers. The radiation losses, the friction losses 
icked up in the oil cooler, the electrical and windage 
osses picked up in the air cooler, and the energy as 
electric power, 3413 Btu per kwhr, is chargeable to power 
generation. Likewise, where the heat rejected in the 
condenser is wasted, this energy is chargeable to power 
generation. In some instances, to be dealt with later, 
all or part of the heat picked up in the oil cooler, the 
air cooler, and the main condenser, may be utilized for 
process and is not charged to power generation 

Fig. 3 shows in block form the relative values of th 
heat energy for a particular set of conditions. This is a 
typical chart and depicts the relative magnitude of the 
components shown in Fig. 2, for specific conditions 

Consider the question of heat recovery. A _ large 
number of industrial plants utilize the main condensers 
to preheat process water, at least a part of the year 
Fewer plants recover the heat from the oil coolers and 
alr coolers, although it 1s possible to recover most ot 
these losses. In a plant with 15,000-kw load annual 
Savings in excess of £5600 per yr are possibl« Fig. 411] 
lustrates how this is accomplished 


Heat Charged to Power Generation 


From the foregoing discussion it 1s seen that the heat 
charged to power generation is made up of the following 
components: (@) Radiation losses; (4) friction losses, 
c) electrical and windage losses; (4) electrical energy 
produced, 3413 Beu per kwhr; (¢) heat re jec ted in he 
condenser. The radiation losses, 4, are very small in a 
well-insulated turbine. The magnitude is within the 
accuracy of the other components and may be neglected 

The actual shaft power that is converted from heat 
energy to mec awe oh, energy in the turbine ts represented 
by 6, c, and d. In other words, it is the actual loss in 
enthalpy of the steam in passing through the turbin« 

The latent heat of the steam which is transferred to 
the cooling water in the condenser ts item ¢ 














Assuming that there is no recovery of heat in the air 
3750 Kw 
cooler, oil cooler, and the main condenser, then we arrive 
atthe formula for heat chargeable to power generation 
Bru for power generation kwhr X K, + condenser 
flow lb & Ky». K, is related to a, 6, c, and d and is 
called the kilowatthour factor K, is related to ¢ and 
is called the condenser factor. It is only necessary to 12500KW 
determine K, and K ] 
Kilowatthour factor. One kwhr ts equivalent to 3413 


Bru The radiation, friction, electrical, and windage 
losses may be obtained from turbine designers and for the 
yarticular machine The sum of these two values ts the 
pe tor K,. It is the heat which ts converted to me 


chanical energy in the turbine 

The chart, Fig. 5, shows typical total losses in Bru 
xr kwhr plotted against per cent load. Radiation, 
nosy and windage losses are about constant for all 
loads; excitation losses vary slightly with the load, and 
stator losses vary pretty much as the square of the load 
Hence the curves take on their peculiar shape. These 
curves are for data furnished by a manufacturer for tur 
bines ranging from 3750 to 12,500 kw. = As will be noted 
the losses are higher in the smaller machines 

If the losses are added to 3413 we obtain the Bru re 
quired to generate 1 kwhr lhe curve, Fig. 6, is a plot nvheun wees een 
of Bru per kwhr versus load. For all practical purposes 
this ranges from 3700 Btu per kwhr at 40 per cent load 
to 3500 Bru per kwhr at full load. Where there is no 
heat recovery in the air and oil coolers, this is K, 

Where heat is recovered from the air and oil coolers, 
the factor varies from 3460 Btu per kwhr at 40 per cent 
load to 3443 Bru per kwhr at full load, and for all practical 
purposes K, may be considered 3450 Btu 

Condenser factor. The determination of the condenser 
factor Ky is not too difficult. The turbine designer can 
be of material assistance 

A typical curve showing the enthalpy of the steam at 
the extraction points ota double extraction turbine versus 
steam flow in che several sections isshownin Fig.7. This 
information may be obtained from the turbine manu 
facturer This particular curve is for a 5000-kw 600-psia 
700-F TT turbine with extraction at 165 psia and 65 psia 

For example, with a throttle flow of 140,000 lb per hr 
the enthalpy at the first bleed point is 1266 Btu per |b of 
steam. Rankine-cycle efficiency in this section is about 
70 per cent 

( ith a throttle flow of 140,000 |b per hr and 60,000 
Ib per hr extracted at 165 psia, the enthalpy at the second 
extraction point is 1205 Bru per lb--a Rankine-cycle efh 
ciency of 80 per cent in the second section 

For lighter loads and lower steam flows the Rankine 
cycle efficiency is lower—-about 60 per cent at 40 per cent 





hig. G6 Effect of the heat recover 


load 
In general, the Rankine-cycle efficiency is lower at 
higher initial pressures and in smaller machines; con 
versely it is higher for lower initial pressures and for 
larger machines. Fig. 8 shows the general trend of 
the Rankine-cycle efficiency at pressures 600 psia and 200 
psia and for turbines ranging from 2000 kw to 7000 kw 
Thus it may be concluded that the Rankine-cycle efh 
iency is higher in the lower pressure stages of an extra 
tion turbine, and that we may expect optimum efficiencies 
of about 80 per cent in the last section of a turbine 
Pursuing this, we can determine the condenser factor 
for our machine 
A Mollicr chart, Fig. 9, shows the expansion of th 
steam in the various stages of a turbine. Using the 
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manutacturer’s chart, Fig. 7, or the curve, Fig. 8, we may 
determine the Rankine-cycle efficiencies in the several 
stages and plot the expansion of the steam for several con 
litions of oad 

For full load the steam expands along line OA in the 
first section, Rankine-cycle efficiency 70 per cent; in the 
second section the steam expands along line AB, Rankine 
cycle efficiency 80 per cent. Assuming an efficiency of 
80 per cent from the second extraction point to the con 
denser, expansion will be along line BC to 2'/» in. ab 
solu Enthalpy at this point is 992 Bru per lb. The 
heat of the liquid at 2'/» in, absolute ts 76 Bru per Ib 
Therefore our condenser factor K» for this condition is 

92 minus 76 or 916 Bru per lb. This ts the latent heat 
rejected to the cooling water 

For a light load, say 40 per cent, the expansion wiil 
follow the dotted lines OA’, A’B’, and B’C’ to an en 
thalpy of 1076 Btu per |b entering the condenser. Heat 
of the liquid is again 76 Bru per ih The condenser fac 
tor for this condition is 1076 minus 76 or 1000 Bru per Ib 
This again is the latent heat rejected to the cooling 
Wate! 

Usually, the condenser factor Ke will fall between the 
limits of 910 Btu per Ib and 1000 Bru per lb, varying with 
load. Knowing the general load conditions this figure 
may be determined within accuracy limits of the meters 


Computations and Conclusions 


The heat chargeable to power generation in an indus 
trial plant may be determined from two readings, the 
kwhr generated, and the steam flow to the condensers 

The kilowatthour factor is K,. Without heat re 
covery from the oil and air coolers, K; varies from 3700 
Beu per kwhr at light load to about 3500 Bru per kwhr at 
full load. With heat recovery, 3450 may be used. 

The so-called condenser factor Ky varies from 910 Bru 
ver |b of condensate at full load to about 1000 Bru at real 
light load. An average figure of 950 Btu per lb is proba 
bly within the accuracy required 
load and extraction conditions this factor may 
Then we apply the formula 
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Fig.9 Mollier chart for a double-extraction turbine showing 


the expansion of the steam in the various stages of a atrasiiels 


Beu for power generation kwhr & K, + condensat 
wasted x Ke 

In a plant with only back-pressure turbines and where all 
cxhaust steam is used for process, and in a plane wher 
all heat is recovered in the main condensers, we do not 
need to consider the second term of the formula Hence 

1 Provided that the initial steam pressure is selected 
to allow proper utilization ot process heat, the heat 
consumption of an industrial steam turbine is otherwis« 
independent of the initial steam conditions and exhaust 
pressure. In other words, if we are using all exhaust 
team from a back-pressure turbine for process, then che 
heat consumption 1s the same whether we operate be 
tween 1500 psig and § psig, or between 250 psig and 50 


psig 

2 Under the same conditions, the Rankine-cycle effi 
ciency of an industrial steam turbine ts relatively unim 
portant Where the ratio of process steam require ments 
to electric power demand is high, low Rankine-cyck 
ficiency may, in instances, be an advantag« 
Elimination of moisture from the steam and 
from the last stages of a turbine will reduce erosion and 


some 
pre CCSS 


lower maintenance 

3 It is only necessary to know the kwhr generated 
and the flow to the condenser, in order to determine th« 
heat chargeable to power generation From thes¢ 
figures, and knowing the conditions in the plant, w 


apply the following formula 


Beu = PK, + WK 
where 
P kwhr generated 
U flow to condenser in |b when heat is wasted 
Ky with recovery of heat for process from the o1! 
3450 Bru, kwhr 
3700 at light loads 
3500 at full load 
Average figure of 3600 may be used 
this factor is used only when heat in the con 
1000 at light loads 
910 at full load 
Average figure of 950 may be used 


cooler and alr cool. r 
Ky without heat recovery 


denser is wasted 
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Research Dollar Spent? 


In THE research laboratories of more than 15,500 com 
panies, the comparatively young industry called Indus- 
trial Research employs over 160,000 scientists and engi- 
neers and at least 300,000 supporting personnel. In all, 
some 460,000 persons are engaged in this essential tech- 
nological effort to keep the United States prosperous, 
progressive, and safe 

From 1920, when American business spent less than 
$50 million on research, the cost rose to more than $3.7 
billion in 1953, as reported by the National Science 
Foundation, and increased to $4 billion in 1954. Ex 
penditures for research and development, estimated at 
nearly $7 billion for 1957, will amount to about 1.5 per 
cent of the value of the gross national product 


The Driving Motivation 


The most compelling reason for this expenditure is 
competition-—competition to get a larger share of today’s 
business, and a still larger share of future markets 
Another important incentive is to effect greater diversi 
fication in a company’s business. There 1s also research 
aimed at the development of products that will be needed 
some years hence by industries now in the making. 

Constant improvement of product quality and per- 
formance is still another motive for large research ex- 
penditures, since a reputation for quality Godenahie is an 
important asset to any company. To bring about in 


Vice-President-—Research, Gulf Oil Corporation, Executive Vice 
President, Gulf Research & Development Company, Pittsburgh, Pa 
Based on a paper contributed by the Management Division and pre 
sented at the Enginecring and Management Conference, Pittsburgh, 
Pa., March 27-28, 1957, of Tue American Society or Mecnanicat 
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The growth in our technology has created a 
new profession—research management. Indus- 
trial research has grown from its modest begin- 
ings after the World War I to a gigantic busi- 
ness, the foundation of our economic progress. 
Once an expensive luxury, it is now a necessity 
for every company looking to its continuing 
prosperity. The Research Department has been 
called the “department in charge of the future,” 
and successful research organizations operate on 
the same principles as those of any other branch 
of business, in creating the ideas which are the 
goods they produce for their manufacturing de- 
partments. 
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RESEARCH 
MANAGEMENT 


How is the 


By Blaine B. Wescott' 
Mem. ASME 


creased efliciency and economy in manufacturing opera 
tions, many companies authorize sizable research ex- 
penditures. Finally, many companies, particularly the 
larger ones, support basic research in their own labora 
tories and in laboratories of outside institutions, in the 
sciences Closest to their interests. 

It is essential for the research department to have a 
crystal-clear understanding of both the immediate and 
the long-range plans cad’ ‘dbinctives of the company, 
which is possible only if the research director is recog 
nized as a full member of the management team 

There must be communication, which means an un 
impeded two-way flow of information from operations 
to research about their current and future goals and their 
current and anticipated problems, while research must 
keep operations itorazel about the progress being madc 
on hock short and long-range projects 

The research manager should not expect communica 
tion to supply him with a ready-made research program 
It will call attention to immediate problems, mostly de 
velopmental rather than research, but the research de 
partment must assume the responsibility for the genera 
tion of the long-range research program, That is its pri 
mary assignment from management 

A company’s allotment of funds depends on numerous 
variables: The amount of money available; the nature 
of its business; the strength of its competition; its plans 
for the future; the attitude of its management toward 
research; the ratio of spending in company laboratories 
to that in outside laboratories; the relative amounts 
allotted to short and long-range projects; the proportions 
of the budget to be used for development projects, re 
search projects, and basic research 


Outside Research 


Any company that ts not prepared to support a reasona 
ble research program on a continuous basis should not 
have its own research department Its sporadic research 
needs can be satisfied best by contracting for specific 
projects with outside organizations of sotabliched com 
petence in the field of science involved 

Outside research organizations, whether or not they 
are operated for profit, can often be used advantageously 
by a well-established research department to supplement 
its own research program, to avoid the necessity of 
assembling a team of oe for a project foreign to 
the normal scope of the department's interests, or for 
basic research 

For many years Gulf has sponsored basic research in an 
outside institution, where it is not subjected to the dis 
tracting pressures characteristic of industrial research 
laboratories. Expenditures for this purpose amount to 
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about five per cent of our research budget. Depending on 
how the controversial term ‘‘basic research"’ is defined, 
from two to three times this percentage is allotted to 
basic research in our own laboratories. The portion of 
the research budget devoted to basic research by the 
larger industrial research organizations is usually quoted 
as ten per cent. However, there is nothing magic about 
this figure which actually varies from nothing for many 
small laboratories to considerably higher percentages for 
some of the largest 

Several factors enter into the optimum allocation of 
funds between short and long-range projects. In general, 
it appears logical that the percentage of the total funds 
budgeted for long-range projects should be proportional 
to the magnitude of the research program. Larger com- 
panies can justify sizable research expenditures today 
with the expectation of increased profits five or ten years 
hence. Whether or not this expectation is realized will 
depend to a large extent upon the ability of the research 
department to anticipate the future trends in technology, 
to foresee what the company will need, and to plan 
accordingly 

meee timing is more important for long-range proj 
ects than for any other part of the research program. 
Commercialization based on long-range researc f usually 
entails extensive capital investments, and there is no 
profit in having such developments delayed for years due 
to lack of money or, on the other hand, to attempt to 
capitalize on developments prematurely. There must, 
of course, be some lead time between research and com 
mercialization, and the most successful companics are 
those which have some latitude in choice of which re 
search to capitalize upon. 

Another problem involves the relative apportionment 
among the fields of activity of the several operating de- 
Poe of the company. It is always a temptation to 
ollow the path of least resistance and to tailor the pro- 
gram isiatien to the pressure from each operating de- 
partment; but this may not be best for the company 
There ts also the question of how much technical service 
the research department should provide 

Four factors enter the calculation at Gulf 
are fortunate in that we can and do use every means of 
two-way communication to help formulate the research 
program and to help translate research results into com 
mercial operations. Second, the principal operating de 
partments for which we do petroleum research are 
exploration and production, transportation, manufac 
turing, petrochemicals, and sales. Third, our research 
projects may originate from any department or indi- 
vidual. A large number of short-range and develop 
mental projects originate from the operating depart 
ments, while essentially all of the long-range and basic 
research projects are generated within the research de 
partment. Fourth, since the research company ts a 
wholly owned, nonprofit subsidiary of the parent cor 
poration, the research costs are charged as expense 
against the respective operating departments. 


First, we 


One Company's Method 


A brief description of our program-formulation and 
budget procedure may help in answering some of the 
complex questions associated with research pernay aga 
The over-all budget is the sum of the budgets for indi- 
vidual major projects and subprojects, which are pre- 
pared by the research department in the usual manner 
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However, the project budgets are assembled into five 
groups corresponding to the operating departments men 
tioned previously which are Charged with the research 
costs. Then, by means of a conference with the manage- 
ment of cach operating department, it is determined 
which projects each particular department will support 
The department is supplied in advance of the conference 
with a brief report summarizing the objectives of the 
project, the progress made during the past year, the pro- 
gram for the next year, and the estimated costs. The 
projects include developmental research, short and long- 
range research, basic research, and technical service 

‘hen these conferences with the five operating de- 
ae are completed, approval has been obtained 
or the five budgets, the sum of which is usually a high 
percentage of the total budget prepared by the research 
department, The remaining portion of the budget is 
then reviewed by research management, and a decision 
made as to how much of this program should be included 
in its own budget for which it is directly responsible to 
top management of the parent corporation. The result- 
ing over-all budget is then presented to the corporation's 
budget committee for approval. The research depart- 
ment’'s own budget provides the essential insurance 
against appreciable fluctuations in the magnitude of the 
research program, and is conducive to cordial relations 
between the research and operating departments. Our 
experience with this procedure has been highly satisfac- 
tory, and it is of particular interest that the operating 
departments have not been reluctant to support either 
basic or long-range research in fields of the company’s 
normal interests 


Distribution of Effort 


Now, a brief look at the distribution of research effort 
among the five main activities of our parent corporation. 
Approximately 25 per cent of the budget is allotted to re- 
search on problems concerned with the discovery and 
production of petroleum. Research on the improvement 
of refining processes and the development of new proc- 
esses accounts for about 34 per cent. Approximately 29 per 
cent of research expenditures goes for improvement of 
product quality and development of new products. 
Petrochemicals process and product research requires 
about nine per cent of the budget. Research on problems 
connected with transportation of crude oil and refined 
products by pipeline, tank cars, barges, and tankers 
amounts to only about one per cent. Miscellaneous ex- 
penditures make up the remainder. It should be men- 
tioned that, by our method of research cost accounting, 
certain types of engineering development, which ay 
the research department has the facilities to perform, are 
classed as technical service. This, together with special 
technical services which can be handled best by > a re- 
search department, comprises about 20 per cent of the 
total costs. This amount is included in the categories 
mentioned previously. 

Data available indicate that the research departments 
of other oil companies of comparable size sal Sanecten 
have patterns for spending their research dollars which 
vary widely from ours. They also vary just as widely 
from each other. Like all new professions, research 
management is plagued with growing pains and con- 
fronted with problems for which there is no history of 
experience to felp provide the best answers. There is no 
Ko anne for sound judgment 
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ConTROL and instrument systems must still be tailored 
to each reactor despite the fact that the nuclear instru 
mentation is now considered ‘‘conventional’’ and can be 
purchased in standard units Che principal problems 
remaining for the instrumentation and control business 
are those incurred in matching the performance of each 
reactor to its own particular purpose 

The problems in the Sodium Reactor Experiment, 
Fig. 1, arise because sodium-coolant flow must be co 
ordinated with the reactivity level to prevent overcool 


! The Sodium Reactor Experiment constructed by the Atomics Inter 
ational Division of North American Aviation Inc., developed for che 
Atomic Energy Commission, is located in the Santa Susana Mountains, 
ibout 25 miles NW of downtown Los Angeles, Calif. Designed to 
lemonstrate the feasibility of the sodium-cooled graphite-moderated 
actor concept, Southern California Edison Company has recently been 
authorized to buy the heat for power generation that was previously 
lissipated in airblast heat exchangers 

The SRE is a 21-thermal megawatt graphite-moderated sodium-cooled 
slightly enriched-uranium fucled plant, with a 6-ft-high  6-ft-diam 
ore The stainless-stecl-clad fucl elements are spaced in an 11-in 
triangular lattice. Other parameters are 750-F average and 1200-F max 
fuel temperatures with §500-F coolant-inlet and 960-F coolant-outlet 
temperatures; 485,000-lb-per-hr (1180-gpm) main-system flow rate and 
14 ,250-lb-per-hr auxiliary-system flow rate 
Contributed by the Nuclear Engineering Division of Tug American 
Society OF Macuanicat Enoineers and presented at the 1957 Nuclear 
ongress, Philadelphia, Pa., March 11-15, 1957. Condensed from 
Paper No. § NES 
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ing of the reactor, and consequent damage from ‘‘cold"’ 
transients in addition to high-temperature transicnts. 

To understand the interrelationship of all of these 
problems, it is first necessary to know something of the 
instrumentation pattern that has been developed. Eight 
thermal-neutron detectors located in the thimbles at the 
periphery of the outer tank provide neutron-flux-level 
signals for controlling the reactor. Two fission chambers 
provide neutron-level signals to duplicate counter chan- 
nels used during the startup operation. Two compen- 
sated ionization chambers provide neutron-level signals 
for duplicate log-N and period channels. Two fission 
chambers eerie signals to duplicate high-neutron- 
level safety channels. One compensated ionization 
chamber provides a neutron-level signal to the automatic- 
control system, and the remaining compensated ioniza- 
tion chamber provides a neutron-level signal to the neu- 
tron-flux-level channel. The six ionization chambers re- 
main fully inserted in the thimbles during high-power 
operation. The two counter channels are used primarily 
for start-up operation and their fission chambers are re- 
tracted by motors as the reactor power increases. 

Each of the two counter channels, Fig. 2, contains a 
fission chamber, a preamplifier, a high-gain linear ampli- 
fier, a log-count rate meter, and a low-level period 
amplifier. The two channels have a common log-count 
rate recorder with a switch to permit the recording of 
either channel. 

Each start-up fission chamber rides in a four-whecled 
cart which is raised and lowered in the thimble by a 
motor. The motor is controlled by a switch on the reac- 
tor control console. A synchro position indicator on the 
control console follows a transmitter which is also driven 
by the motor. A light on the main control console indi 


SRE Trouble Interlocks 


~—Corrective Actions 
One rod 
drop & 
Motorized motorized 
rod rod 
insertion insertion 


Table | 


Trouble Alarm 
1 Short period 
during startup (from 
log N circuits 


2 High neutron 
flux 

5 High temper- 
ature in fuel-ourtlet 
channels 

4 Manual 


5 Low flow 
main sodium sys 


tems 


6 Loss air-blaste 
fans 


Loss of com 
mercial power 


8 Earthquake 


9 Loss of boiler 
feed water 

10 High - temp 
exit intermediate 
heat exchanger 


ll me - 
exit air-blast 


exchanger 


temp 
heat 
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cates when the fission chamber is completely inserted. 
Limit switches shut off the motor drive when the cham- 
ber is at the limit of its travel in either direction. 

Each of the two period channels contains a gamma- 
compensated ionization chamber, a chamber power sup- 
ply, a log-N amplifier, and a high-level period amplifier. 

‘he two channels have a common log-neutron-flux re- 
corder, with a selector switch to permit recording either 
channel, and a period recorder with a four-position selec- 
tor switch for recording the output of either of the 
four period amplifiers (two low-level and two high-level 
period channels). The period amplifiers will initiate a 
scram if the reactor period becomes shorter than a pre-set 
value, The period amplifiers supply scram signals directly 
to the safety amplifier. 

The two safety channels, Fig. 3, are comprised of two 
fission chambers and a two-channel safety amplifier. 
The two channels have a common two-pen recorder. 
Note that fission chambers are used as current chambers 
in the neutron-level safety channels. 

The neutron-level control channel consists of a com- 
pensated ionization chamber, a chamber voltage supply, 
a continuous-balance potentiometer, and a position-ad- 
justing-type controller 

The output of the ionization chamber provides a neu- 
tron-level signal to the controller. The output of the 
controller operates two relays controlling a two-phase 
motor which drives the regulating rod. if the level sig- 
nal differs from the operating-level set point, an error 
signal is produced, and the regulating cada driven to re- 
establish a balance. The controller has adjustable rate 
action to prevent overshoot or oscillation of the regulat- 
ing rod, and reset action to prevent the neutron flux from 
settling off the control point. 
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Fig. 1 Cross section of Sodium Graphite Reactor Experiment 
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The controller is flexible and can be connected to re- 
ceive other signals, ¢.g., sodium temperature or steam 
pressure. Experiments with the SRE will determine the 
optimum type control for this type reactor. 

The neutron-flux-level channel contains a compen- 
sated ionization chamber, a chamber voltage supply, a 
vibrating-reed electrometer, and a iecileuel souaier. 


Safety Problems 


The primary control problems associated with sodium- 
cooled graphite-moderated reactors are thermal prob- 
lems. The reactor control system must prevent large 
positive-temperature excursions. On the other hand, 
negative-temperature excursions of too great a magnitude 
may also be damaging. Fig. 4 shows the power and 
flow transients following a simultaneous safety-rod 
scram and sodium-pump shutoff. Since the power- 
generation rate decays much more rapidly than the 
power-removal rate, care must be taken to avoid a ‘‘cold”’ 
transient with possible damage to massive components 
such as the core tank 

Extensive computer studies were made in an effort to 
anticipate these problems and to find solutions for them. 
A shutdown effected by dropping one safety rod, worth 
approximately 2.5 per cent im reactivity, will cause a 
minimum-temperature transient. As a result, the safety 
circuits were revised to drop only one safety rod for all 
anticipatory troubles. The one-rod scram circuits are 
carefully interlocked. If the selected rod fails to drop, a 
full four-rod scram is initiated. All scrams are followed 
by motorized insertion of all eight control-rod mecha- 
nisms. 

Efforts have been made to insure that only serious 


troubles will initiate reactor scrams. Table 1 lists ab- 
normal operating conditions and the corrective actions 
taken. Of course, this is not a complete list of plant 
alarms, only those requiring immediate, automatic, 
corrective action. Note that all one-rod scram conditions 
are cither loss-of-coolant or anticipatory loss-of-coolant 
conditions. Setback is accomplished by motor driving 
the four shim rods in until the setback condition 1s 
cleared. All corrective actions are accompanied by ap- 
propriate audible and visual alarms to inform the opera- 
tor of what type trouble has occurred. 


Power Control 


The SRE is designed to operate at fixed inlet and outlet 
temperatures. The airblast heat-exchanger fans are auto- 
matically controlled to hold the exit sodium-temperature 
constant. Similarly, the steam-generator feedwater flow 
is automatically controlled to hold the exit sodium 
temperature constant. Steam pressure is controlled by 
varying the turbine-throttle opening. If a sodium 
graphite reactor could operate always at stcady-state 
full power, there would be few control problems. 
However, power plants must follow load demands, even 
base-load plants must be able to adjust to system condi 
tions. Some of the complications are shown in Fig. 5. 
Since reactor temperatures must be held constant, load 
changing must be accomplished by varying sodium flow. 
In the sodium-flow control system for the SRE, the pri- 
mary and secondary-flow rates may be varied inde 
senkentie. or the secondary-flow rate may be ‘‘slaved"’ 
to the primary through an adjustable-ratio control. 
A ee: rates in the SRE are manually set to desired 
values and held by the pump-control circuits. In the 
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Fig. 2 No single type of in- 
strument can be used for meas- 
urement of neutron flux over 
the whole power range of the 
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is withdrawn as reactivity in- 
creases to prevent radiation 
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future, automatic-flow controls will be added to facili 
tate experiments to determine the characteristics of the 
SRE when operated as a load-following plant 


Steam-Pressure Control 


As power level in the plant decreases, the temperature 
drive across the intermediate heat exchanger will de 
reas If sodium-flow rates are held at a 
ratio, th across the heat exchanger is directly 
proportional to power. This means that at low power 
levels the se temperatures 
with steam flows this would normally 
much higher steam pressures 

The situation in the SRE is mor 
steam generator ts a once-through type and steam pres 
sure can be controlled by varying the feed-water flow 
Note the relation Q = UAAT where Q is heat transferred, 
{/ 1s an over-all heat-transfer coefhicient, A is surface area, 
ind AT is temperature difference The once-through 
boiler allows indirect control of A 

Fig. 6 shows the expected sodium-flow rates and tem 
peratures in the SRE. Note that the flow ratio is varied 

Methods consideration for holding constant 
team pre at all loads in a large sodium-graphite 
reactor plant include 
| Unbalancing secondary and primary-flow rates. This has 
involves no extra 


onc-to-one 
lrive 
and 


ondary-system increase 


lower result in 


favorable since the 


un let 


sure 


been the favorit 
hardware and therefor 


By operating the secondary sodium system at a lower 


proposal since it 
an be implemented at low cost 


flow rate than the primary, the average secondary tem 
perature can be lowered even though the primary sodium 
temperatures remain constant. However, recent analysis 
indicates that previous estimates may have been unduly 
optimistic. Also, this may result in sodium tempera 
tures at the boiler exit which approach the freezing 
temperature of sodium, 208 I It may also be difficult 
to obtain the precise flow control required since steam 
pressure becomes a sensitive function of sodium flow 

2 Sodium bypass valve around the boiler. A control valv 
to shunt part of the sodium flow past the boiler will allow 
lower average sodium temperature in the boiler without 
lowering the average temperature of the entire secondary 
Troubles are expected in obtaining a 
with thermal stresses incurred in 


’ 


sodium loop 
reliable control valve 


mixing hot bypass sodium with cold sodium from the 
boiler, and with the low-temperature sodium at the 
boiler exit 

3 Asteam-dump valve. The 
rated capacity and excess steam dumped directly the 


boiler can be operated at 


condenser This is a promising method for overriding 
short-load losses but is prohibitively inefficient for use 
in normal control 

4 Feedwater bypass valve around the feedwater pre- 
heater. A control valve to shunt feedwater around th« 
preheater will lower steam pressure by injecting cold 
water into the evaporator 

5 Steam throttle valve. A_ pressure-dropping control 
valve between the boiler and the turbine will enable the 
turbine to be operated at constant pressure, however, 


eieht channe 








the boiler must be designed for maximum attained pres 
sure 

6 Once-through boiler. Steam 
through boiler ts effectively controlled by varying the 
feedwater flow and thus the water-steam interface. In 
the SRE boiler, at 100-per-cent load, approximately 50 
per cent of the boiler is superheater, at 20-per-cent load 
nearly 90 per cent of the boiler is superheater. This type 
operation places considerable stress on proper attempera 
Once-through 


pressure in a once 


tion but the pressure regulation is simple 
boilers are quite new in this country, but they hold con 
siderable promise as experience is gained with them 
The primary difficulty appears to lie in the extremely 
stringent feed-water purity requirements 

7 Vary reactor temperatures. Most reactor plants to 
late have attacked the steam-pressure control problem 
by programming reactor temperatures with load. The 
high thermal capacity of the sodium-graphite-reactor 
ore and the large amount of stored heat in the sodium 
plenum preclude any rapid temperature changes Also 
the high operating temperatures, the excellent heat 
transfer properties of sodium, and the vulnerability of the 
massive stainless-steel thermal-shock 
damage combine to require extremely slow temperaturc 
Thus the search for alternative methods of 


( omponents to 


Variations 
steam-pressure control 
It is not certain which method of steam-pressure con 
trol will prove most effective. Probably a combination 
The feedwater bypass valve looks 
Steam-dump valves will be used for 


of several methods 


very pre mMising 
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short-time control during loss-of-load transients. Pet 
haps long-time load changes can best be made by resetting 
reactor temperatures 


Conclusion 


Since boilers and heat exchangers do not lend them 
selves tO casy analysis, an cxtcnsive, experimental pro 
gram will be required to check the validity of the as 
sumptions used in calculating the information given 
here Data from the SRE will be combined with a 
comprehensive analysis effort to determine optimum 
operating techniques for the SRE Future sodium 
graphite reactor designs will incorporate the knowledge 
gained from the SRE 

The earliest series of tests with th 


SRI 


and on the 


will give in 


formation on sodium-flow transients tem 
perature transicnts assoc lated with reactor power varia 
tions and with reactor scrams. These data will be com 
pared with the data obtained from the analog simulator 
studies which have been made over the past two years 
The comparison will enable the determination of the 
accuracy of the simulator and should allow the con 
struction of more precis« simulators for future reactors 
Acknowledgments The information presented here 1s 
largely from work done by the General Engineering 
Group at Atomics International. L. R. Blue and D. J 
Cockeram are largely responsible for the simulator 
studies. W. T. Morgan, W. F. Banks, and E. B. Ash 


did most of the work on steam pre ssure-control me thods 
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Tri-Dam Project Dedicated cated Beardsley powerhouse equipped with an Allis- 
Chalmers 14,000-hp Francis-type hydraulic turbine op- 


Cacirvornia’s Tri-Dam Project, a joint venture of the crating under 258-ft head direct connected to an 11,100- 
Oakdale Irrigation District and the South San Joaquin kva,9990-kw,9 per cent pf, 6900-volt generator operating 
Irrigation District, was formally dedicated June 15. at 300rpm. The governor, butterfly valve, switch-gear, 
Phe dedication took place at the Beardsley Dam, about and transformer are all of Allis-Chalmers design 
150 miles cast of San Francisco, Calif The Tulloch Dam, 45 miles downstream from Beardsley 

Three new dams~—the Donnells, Beardsley, and Tul is still under construction. Its power-generating equip- 
loch--will increase water storage on the Middle Fork of | ment, furnished by 8. Morgan Smith, and Westinghouse, 
the Stanislaus River by 230,400 acre-ft and provide 81,000 will consist of two 12,000-hp, 153-ft-head Francis-type 
kw of electric power contracted for by the Pacific Gas hydraulic turbines direct connected to 240-rpm genera- 
and Electric Company. The power agreement made it tors to provide 17,000 kw 
possible for the irrigation districts to obtain financing Engineering design for the Donnells powerhouse, 
readily Beardsley dam and powerhouse, and Tulloch dam and 

The Donnells powerhouse is err with the largest powerhouse was handled by the International Engineer- 


vertical-impulse-type hydraulic turbine in the United ingCompany. Engineering design for Donnells dam and 


States. This Allis-Chalmers six-jet turbine develops Tulloch afterbay was handled by George E. Goodall 
74,500 hp under 1151-ft head and is direct connected toa Company. Tudor-Goodenough Engineers co-ordinated 
67,500-kva, 80 per cent pf, 13,800-vole Allis-Chalmers and supervised all engineering. Construction work for 
generator operating at 240 rpm to produce 54,000 kw of Donnells and Beardsley units of the py was handled 
electricity. by Tri-Dam Constructors, comprise: 

The three-mile-long reservoir at Donnells, the great- sen Company, Inc., Peter Kiewit Sons Company, Stolte, 
est hydroelectric power producer of the three dams, will Inc., and Macco Corporation. Construction for the 


of Morrison-Knud- 


store 64,500 acre ft of water Tulloch units was handled as a joint venture by The 
Control center for the three dams ts the centrally lo- Arundel Corporation and L. E. Dixon Company 


Block diagram, center, of the ultrasonic technique developed Close-up of the fused silica ‘“‘buffer’’ rod and assembly used in 
at Bell Telephone Laboratories for determining the elastic determining elastic modul. A diamond can be seen in place 
moduli of small specimens. Placing a diamond on the atthe top end of therod. Atthe bottom end is a quartz trans- 
“buffer” rod for testing, below. ducer. 
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Nozzle pipe assembly of 74,500-hp, 1151-ft-head, 240 rpm 
vertical six-jet impulse turbine for the Donnells powerhouse 


Elastic Moduli Measurement 


AN ULTRASONIC technique for accurately measuring the 
elastic moduli of small specimens of a wide variety of 
materials has been developed by Bell Telephone Labora 
tories. With suitable auxiliary equipment, the method 
can be applied to specimens under widely varying condi- 
tions of temperature and pressure 

The ultrasonic technique consists essentially of trans 
mitting short trains of high-frequency mechanical waves 
into the specimen and determining their velocity of 
propagation 

From these data and also the known density of the 
specimen, the elastic moduli can be calculated. In the 
work with diamond, both longitudinal and shear 
waves were used, giving data for determining its thre« 
elastic modult 

Flat and parallel surfaces were ground on ge 
sides of the diamond, and its thickness measured very 
precisely. The specimen was then fastened to one end 
of a fused silica ‘'buffer’’ rod by means of a thin film of 
viscous liquid. A suitable quartz transducer was at 
tached to the Opposite end of the buffer 

Repeated trains of ultrasonic waves at frequencies up to 
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being checked on the assembly floor of Allis-Chalmers Manu- 
facturing Company, Milwaukee, Wis. 


200 megacycles, generated by the transducer, were trans 
mitted along the buffer rod. These wave trains wer 
wrincipally transmitted into the specimen, and reflected 
yack and forth between its parallel] surfaces, resulting ina 
serics of multiple reflections. At certain critical fre 
quencies, these echoes were precisely in phase, and com 
bined to give rise to a characteristic pattern on an os 
cilloscope responsive to the transducer. The velocity 
of propagation in the specimen could thea be determined 
from these frequencies and the thickness, and, from a 
knowledge of the density, the adiabatic clastic constants 
were computed 

Two diamonds wer« Before 
cutting, cach was a natural dodecahedron of a pale 
yellow color and quite transparent. Both were T ype | 
diamonds as evidenced by a strong optical absorption at 
8 microns wavelength, and each was a single crystal as 
determined by x-ray reflection patterns 

Expressed in units of 10'* dynes per sq cm, the elastic 
moduli were 10.76 * 0.6 per cent for Cy; 1.25 ® 5.4 
per cent for C, 5.76 = 0.3 per cent forCy. Whil 
the value for C,, rees reasonably well with previous 
measurements, the value for Cy» is much smaller and that 
for Cy larger than other workers have reported 


used in these studies 
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Ultra-High-Strength Steel 


Tue National Bureau of Standards has experimentally 
produced an ultra-high-strength steel that can be heat- 
treated to a strength of 285,000 psi with sufficient ductil- 
ity for structural applications. The steel is made by 
normal melting al working processes and should not 
be difficule to manufacture. 

Because of the urgent need for stronger steels and re 
duced weight for landing gear on aircraft, the Navy 
Bureau of Acronautics has sponsored research to develop 
a steel having a tensile strength of approximately 300,000 
$1 

Although many steels can be heat-treated to strengths 
of 300,000 psi and higher, they are normally quite brittle 
at this strength level, satiadina their use where ductil 
ity and toughness are tequired. 

Preliminary considerations indicated that the strength 
level desired could not be obtained in structural steel 
containing less than about 0.40 per cent of carbon if 
the steel were to be given some form of tempering treat 
ment subsequent to hardening. In addition, the steel 
would require considerable amounts of alloying elements 
in order to transform completely to martensite—the con 
sticuent of hardened steel—so that large components 
could be hardened throughout, The experimental steels 
were therefore based on AISI 4340 modified as desired 
Boron was added to a split of cach melt, since previous 
studies had indicated that boron increases hardenability 
and has a beneficial effect upon the impact properties of 
some steels at room temperature and below, although the 
present tests neither confirmed nor disproved the earlier 
studies 

Over 40 experimental steels were melted in the Bureau's 
foundry. These were forged and rolled into °/, in., 
’/,in., and 1'/4 in. plates, which were then normalized 
and annealed. Tensile and impact specimens were heat 
treated by six different methods, and tested 

One particular composition, a steel based on AISI 
4340 modified by the addition of silicon and titanium, 
possessed an ee tensile strength of approximately 
285,000 psi, and an impact resistance of 16 ft-lb at both 
+70 F and —40 F he composition and nominal me 
chanical properties of the steel are given in Tables 1 and 
2. Even better ductility and toughness properties were 
obtained on a single heat that was vacuum remelted 


Chemical Composition of the NBS 
Ultra-High-Strength Steels 


Table | 


Per cent 


Carbon 
Mangan 
Silicon 

Ni kel 
Chromium 
Molybde num 
Titanium 
Boron 


Table 2. Mechanical Properties of the NBS 
Ultra-High-Strength Steels 


sw ale 53 
285,000 
235,000 
10 
§ 


Hardne ss, Rox kwell ¢ 
Ultimate tensile strength, psi 
Yield strength, psi 
Elongation, |.4-1n. gage length, per cent 
Reduction in area, per cent 
Charpy V-notch impact strength 

room temperature, ft-lb 16 

40 F, ft-lb 16 
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Specimens of NBS high-strength steel after test. The lip at 
the sides of the fractured surfaces of the Charpy V-notch speci- 
mens, bottom, and necking at the fracture of the tensile 
specimens, fop, indicate the steel’s high ductility. 


ee eee 


BLND FOR 434 


End-quench hardenability band for two NBS steels super- 
imposed on the band for AISI 4340 steel. The high level of 
hardenability of the NBS steels is indicated by the constant 
hardness from the quenched end, where the rate of cooling is 
extremely fast, to 2'/, in. from the quenched end, where the 
rate of cooling is quite slow. 


Preliminary experiments were carried out to determine 


the critical temperatures—the temperature at which 
martensite forms—and the maximum time that the steels 
could be held above the critical temperature before trans 
formation to other constituents occurred. Different 
hardening treatments using oil or air quenches were also 
studied. A conventional oil quench from 1650 F, fol 
lowed by double tempering in the temperature range 400 
to §00 F, produced the best all-around properties, so this 
heat-treatment was used for all subsequent tests 

Although boron apparently has no particularly bene- 
ficial effect on the properties of the steels, neither does it 
appear to have any detrimental effect. In steel structures 
appreciably larger in cross section than those tested, the 
beneficial effect of boron in improving hardenability may 
be advantageous. It is believed that the properties ob- 
tained on the laboratory steels can be duplicated or even 
improved in well-made commercial steels. 


MECHANICAL ENGINEERING 

















Oxygen-Enriched Blast 


Tue world’s largest single-unit oxygen-producing 
plant for steel-mill service has commenced operation at 
the Duquesne, Pa., works of the United States Steel 
( orporation 

The oxygen 1s used for 6 per cent enrichment of the air 
blast to boost ferromanganese production by accelerating 
the smelting process. With additional oxygen entering 
the furnaces, the normal daily production of 700 tons of 
ferromanganese at Duquesne is expected to be increased 
by over 25 per cent At the same time, coke consumption 
will be reduced 

The oxygen plant of over 500-tons-per-day capacity is a 
one-customer production unit built and operated by the 
Linde Company, a Division of Union Carbide Corpora 
tion Linde has a number of one-customer units which 
are located on or close to the site of the user's own plant 
which range in capacity from 10 tons to thousands of 
tons perday. On-site production is supplemented during 
peak-demand periods, or during shutdowns, with liquid 
oxygen from a nationwide production and distribution 
system 

The Duquesne unit provides 
of 95 per cent pure low purity 


(4) 430,000 cu ft per hr 
oxygen directly to two 


Cast Stainless Pumps 


NINI ycars of continous exposure to one of the most 
corrosive environments known to the chemical indus 
try —a solution of calcium and magnesium chlorides with 
solid NaCl in suspension having a pH of 6 at 220 F--has 
left no sign of corrosion on two cast stainless screw 
pumps used to circulate the “‘mother liquor’’ in a large 
evaporator. According to engineers of the Westvaco 
Chlor-Alkali Division, Food Machinery & Chemical 
Corporation, South Charleston, W. Va., the large screw 
sumps, made from molybdenum-containing cast-stain 
ess alloy type CF-7M circulate a solution of sodium chlo 
ride having a 1.41 sp gr, and containing significant 
amounts of calcium and magnesium chlorides, with 8 to 
10 per cent sodium-chloride crystals in suspension 

In a smaller evaporator used previously, copper and 
bronze pump parts failed in 15 months; cast-iron parts 
lasted about three years; and parts made of CF-7 cast al 
loy (equivalent to type 304 wrought stainless) were good 
for only four to five years. To eliminate the expensive 
replacement of pump parts, Westvaco engineers put the 
oxroblem in the hands of the Zaremba Company, Buffalo, 
J. Y., which designed and built a new 180-in-diam 
multicirculation double-effect evaporator. Working co- 
operatively with the design department of a recognized 
high-alloy foundry, Zaremba engineers designed the 
special screw-type pumps employing ACI type CF-7M 
alloy (same nominal composition as wrought type 316 
19 Cr, 9 Ni, 2.5 Mo, 0.07 max C) castings as specified by 
Westvaco engineers, to handle 20,000 gpm at 8 ft total 
dynamic head 

To insure that the pumps would withstand the ex- 
tremely severe corrosive environment, Westvaco engi- 
neers specified that the pump castings be of x-ray quality 
at all critical sections and receive a solution heat-treat- 
ment, consisting of holding the castings at 2050 F to 
2100 F for approximately 1 hr, and then quenching in 
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Linde’s plant on U. S. Steel property at Duquesne, Pa., produces 
over 500 tons per day of oxygen for mill use. Low-purity 
oxygen is used in the ferromanganese blast furnaces; high- 
purity oxygen in electric furnaces, scarfing, and other mill 
operations. The 10,000,000-cu-ft storage tank, and a part 
of the interchanger are shown. Compression, purification, 
and other equipment are housed in the building at left. 


ferromanganese blast furnaces; (6) an initial delivery rate 
of 42,000 cu ft per hr of 99.5 per cent pure -high purity 
oxygen for electric furnaces, scarfing machines, and other 
steel-mill liquid oxygen for stand-by 
storage 


Operations, (Cc) 


water. This has the effect of putting carbon in solu 
tion, so that there are no precipitated chromium-carbide 
areas to act as foc al points for intergranular corrosion, 
Westvaco engineers report that substantial savings in 
replacement and maintenance cost have been obtained 
as a result of the increased life of the CF-7M castings 
They point out that the present life of the equipment is 
already more than double that of the best previously 
used material at an increase in first cost of less than 10 
per cent The corrosion resistance of the alloy as well 
as the quality of the castings is corroborated by the ap 
pearance of the pumps which look as good as new 


Specially designed from type CF-7M stainless alloy, large- 
pump castings are being prepared for boring of 36-in. ID dis- 
charge ends of pumps. The rectangular suction flange above 
the back head sles pump is 20 to 54-in. ID in this Kutztown 
Foundry & Machine Corporation photo. 
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Furnace-Charging Machines 


A wine of all-hydraulic Auto-Floor furnace-charg 
ing machines has been announced by Salem-Brosius, Inc., 
of Pittsburgh, Pa 

Available in eight sizes ranging in capacity from 2000 
to 20,000 lb, the machines are designed to use diesel, 
gasoline, or propane engines, or plant electricity as the 
primary power source, They are furnished with boxes 
for charging scrap, limestone, and other loose materials 
into melting furnaces or with various designs of tongs to 
handle ingots, billets, blooms, slabs, and other solid 
forms 

The rugged, heavy-duty machines are in operation in 
plants requiring continuous-furnace-charging service 
As tricycle-type machines equipped with solid rubber 
tires, they are extremely maneuverable and will turn on 
their own wheel base 

The basic power source drives hydraulic pumps which 
in turn provide power for all operations. These include 
raising, lowering, tilting, and rotating the box or tongs 


This 2000-lb capacity Auto-Floor charging machine made by 
Salem-Brosius, Inc., is used to charge and discharge billet and 
bloom-heating furnaces. Plant electricity is the primary 
power source for the charger. 


Electric-arc melting-furnace alloy and scrap additions are made 
with this box charger (box not shown) available from Salem- 
Brosius, Inc. Machine load-handling capacity is 10,000 Ib 
and the primary power source is diesel engine. v 


160,000-Psi Titanium Alloy 


A new bar and forging titanium alloy shows promising 
oe se for jet-engine disks and blades, high-strength 
ight-weight airframe forgings, airframe fasteners, and 
other parts 

Known as Rem-Cru C-130AMo, the alloy has a nominal! 
composition of 6'/, per cent aluminum and }3°/4 per 
cent molybdenum. Rem-Cru Titanium, Inc., of Mid 
land, Pa., is accepting orders for it on an experimental! 
basis 

The aluminum-moly titanium alloy offers these ad 
vantages over existing alloy grades: (4) Improved ele- 
vated temperature strength, and creep results; (4) ex 
cellent time-temperature-stress stability; (c) deep hard- 
enability and excellent heat-treated properties. When 
exposed to high stress in the 600 to 1000-F range, samples 
show undiminished strength and excellent ductility in 


subsequent room-temperature tensile tests 
; j 


Tenssle strengths exceeding 160,000 psi with a good 
ductility in heat-treated sections over 2 in. thick hav 


been secured in the laboratory 


work head and moving the machine over the charging 
floor. One man at the hydraulic contro] pulpit mounted 
on the machine is in complete control of all functions. 

The Auto-Floor furnace-charging machine eliminates 
the use of cranes, conveyer tables, counterweights, porter 
bars, and other auxiliary equipment required for furnace 
charging, and leaves valuable floor space clear of tracks, 
conveyer tables, and other permanently mounted equip 
ment 








Wet-inertial Dust Collector 


Tue Industrial Division of Joy Manufacturing Com- 
pany, Pittsburgh, Pa., is producing an extremely com- 
act, high-efficiency dust collector, originally Sereages 
™ use in mines where space was limited and air pollu- 
tion critical. A new principle results in a unit '/\ to 
'/9 the size of comparable equipment, a long, small- 
diameter device that may be connected directly into a 
plant's duct work. 

Secret of the Joy ‘‘Microdyne’’—classed as a ‘‘wet, in- 
ertial type’’—is an impingement element in which water 
spray and dust are brought together so violently that 
each particle of dust becomes encapsulated in a drop of 
water. This is accomplished near the entering end of the 
tubular unit. When the impingement element becomes 
clogged, it is simply reversed, after which it quickly 
clears itself. 

The Microdyne, developed at the Joy research labora- 
tories at Elder's Ridge, Pa., is said to show an efficiency 
of over 99 per cent in collecting dust particles of five 
microns or greater. 


Vacuum Remelting Furnace 


A rurNace, described as “‘a major metallurgical 
break through,’’ is being made available to the metals in 
dustry. Called a consumable-electrode vacuum remelt- 
ing furnace, it melts titanium, zirconium, high-alloy 
steels, or other ferrous or nonferrous alloys, which are 
remarkably free of impurities, and possess improved prop 
erties 

The result of development over a 10-yr period, the fur- 
nace was jointly announced by Titanium Metals Corpora 
tion of America, owned by Allegheny Ludlum and Na 
tional Lead Company, which has pioneered the use of 
large consumable-electrode furnaces; Allegheny Ludlum 
Steel Corporation, which uses the special vacuum process 
for the melting of superalloys; aa the Lectromelt Fur 
nace Division of McGraw-Edison, one of the largest 
manufacturers of electric furnaces. The latter will manu 
facture and sell the furnace 

Titanium has advanced from the laboratory to routine 
tonnage production in less than five years with significant 
help from the consumable-electrode vacuum remelting 
furnace. TMCA currently produces 6000-lb ingots in 
its consumable-clectrode melting furnaces at Henderson, 
Nev. Allegheny Ludlum's standard-size commercial 
superalloy ingot is 5000 lb, and a new furnace recently 
completed will melt 12,000-lb ingots 

Tne consumable-electrode vacuum process developed 
from the knowledge that even minor quantities of gas 
impurities and contamination from refractories and clec 
trodes tend to compromise physical properties and high 
temperature performance. 

The consumable-electrode method, when used for su- 
peralloy production, offers distinct advantages over di- 
rect-arc furnace melting. A higher degree of cleanliness 
is attained through removal of nonmetallic inclusions and 
excess Pascs 

Better compositional homogeneity through freedom 
from segregation, improved workability, and ingot 
soundness result in increased yields, and general improve 
ments in mechanical properties 
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Dust and spray enter one end of the Joy “Microdyne” dust 
collector, encounter the impingement element, then pass to 
the eliminator section where the dust-laden water is removed 
centrifugally. The slurry is led to a sediment tank. An axial- 
flow fan completes the device. Low water requirements and 
low power cost are claimed. 


Because of the Microdyne’s small size, it can be pro 
duced economically in stainless steel for installations 
where the air pollution is corrosive. It can be purchased 
in rated capacities up to 64,000 cfm. 


Heavy lon Linear Accelerator 


AN atom smasher designed especially to accelerate 
the nuclei, or ions, of very heavy atoms and therefore 
called a heavy ion linear accelerator, or “‘Hilac,"’ has 


gone into yt at the University of California 


Radiation Laboratory 

The machine accelerates nuclei of nitrogen 14 to en 
ergics of 140 Mev. The new instrument does not com 
pete in energy with such ultra-powerful machines as the 
Bevatron, which accelerates protons, the nuclei of the 
lightest element, hydrogen, to 6.2 Bev 

The Hilac may permit the synthesis of elements 
heavier than Mendelevium, element 101, the heaviest now 
known. Elements heavier than uranium, element 92, 
are all synthetic, and are obtained by transmuting ura 
nium nuclei, step by step, into successively heavier 
atoms 

The instrument will permit a new type of exploration 
of nuclear forces. It will open up a new field of study 
of elements 84-90 and be used in studies of the effects 
on living cells of very heavy particles such as are en 
countered in cosmic radiation beyond the earth's 

University of California and Yale University scientists 
jointly developed the machine, and a duplicate is near 
ing completion in New Haven. 

University of California scientists have discovered or 
in the discovery of all clements heavier 
These have generally been made by 
cy¢ lo 


participated 
than uranium. 
firing light nuclei from the University’s 60-in 
tron into cither uranium or synthetic atomic nuclei 

With light nuclei, such as alpha particles, as projec 
tiles, elements can be synthesized that are only slightly 
heavier than the original target clement, but these 
small steps up the periodic table apparently are no 
longer fruitful, 

The Hilac is designed to accelerate the nuclei of atoms 
ranging up to argon 40, element 18; therefore it may be 
possible to add very large fragments of matter to target 
nuclei, bringing about big jumps up the periodic table in 
single transactions 


759 





Xerography Boosts Naval Output 


Tue Naval Bureau of Acronautics recently disclosed 
that it is using an ingenious, low-cost method of pro 
ducing enlarged engineering drawings from microfilm to 
furnish thousands of potential suppliers with necessary 
drawings and specification sheets when it sends out in 
vitations for bids 

The printing 1s done from microfilm in a XeroX 
Copyflo 24-in. continuous printer, an automatic device 
that produces drawings up to 2 ft wide at a speed of 20 
fpm. The any one frame is thus only a few 
seconds 

No ink ts used 
may be used immediately 

Che Copyflo continuous printer was developed by The 
Haloid Company, Rochester, N. Y., pioncers in xerog 
raphy -a clean, fast, electrostatic process requiring 
neither water, liquid chemicals, nor darkroom. Here 
the process has been used largely for the prepa 


time for 


The prints are dry on emergence and 


tofore, 


ration of offset paper masters from which multiple 
copies of original documents, such as office forms, let 


ters, price lists, engineering drawings, and the like 
are run Off on an offset duplicator 

Che Copyflo printer operates on the principle that ob 
jects of larity tend to attract cach other 
Microfilm mount d in aperture cards ts projected through 
a lens system onto a 24-in-wide rotating drum whose 
sclenium-coated surface has been positively charged to 
make it photoconductive. Where projected light strikes 
the drum, the charge is drained away, but the positive 
polarity remains in areas shielded by the opacity in the 
microfilm, thereby forming a latent image 

This image is made visible by a cascaded, negatively 
charged, micronized plastic powder that adheres to the 
drum wherever light does not hit. The resulting image 
is transferred to roll paper, whose travel is synchronized 
to the speed of the + mat by the same electrostatic 
principle This time it is the paper that is positively 
charged, and it thus draws the negatively charged pow 
der image from the drum to form the print. The powder 
is then fused permanently to the paper by heat 


Opposit 


No ink is used in the XeroX Copyflo 24-in. continuous printer, 
upper right photo and diagram below, which turns out 24-in- 
wide engineering drawings from microfilm at the rate of 20 fpm. 
Che electrostatic process requires neither water, liquid chemi- 
cals, nor darkroom. Microfilm mounted in aperture cards, 
lower right photo, is projected through a lens system onto a 
positively charged selenium-coated photoconductive surface, 
and makes use of the fact that objects of opposite polarity tend 
to attract each other. 


The printing process is completely automatic. In- 
dividual microfilm frames are mounted in die-cut aper 
tures of cards punch-coded for various sorting purposes, 
and emerge from the printer in the order of entry 
Up to 400 prints of a single frame may be had via push 
button that repeats the exposure 

Either positive or negative microfilm may be used, 
but not intermixed. A ‘“‘miss’’ detector is built into the 
film head and will stop the card-feed mechanism if a 
card fails to appear. Another function of the detector 
is to stop the machine when the card stock is exhausted 

Roll microfilm in cither 16 mm or 35 mm may also be 
used with an auxiliary attachment. The change may be 
made in ten minutes and no further adjustments are re- 
quired 

The EAM (Electric Accounting Machine) cards are 
die cut, framed with adhesive, and mounted with in 
dividual microfilm frames by the Filmsort Division of the 
Dexter Folder Company. Microfilming is done by the 
Recordak Corporation, a subsidiary of Eastman Kodak 
Company, and Remington Rand 

Reduction ratios are 16x and 29x. Enlargements in 
the printer are cither 15x or 20x. The Recordak and 
Remington Rand equipment will reduce A through D 
sized drawings onto microfilm for later reproduction by 
the xerographic printer 
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AThe small Pollux mechanical Btu meter is easily connected 
directly in a pipeline 


Operating diagram for the Pollux mechanical Btu meter > 


Mechanical Btu Meter 


A compLeTety mechanical instrument that 
heat in thermal units, and liquid flow in gallons with 
high precision, is being made by Air Conditioning 
Equipment Corporation, New York, N. Y Known as 
the Pollux Beu integrating meter, it can measure the heat 
absorbed by a liquid, and the heat removed from the 
liquid. It can also measure the heating and cooling 
consumed in individual areas 

The Pollux Bru meter has a wide range of applications 
Ic can be used in metering of central heating and r« 
frigeration plants, and it ts especially applicable for 
measuring the quantity of heating and cooling consumed 
in individual areas of all types of buildings. It is also 
adaptable for use with liquids 

The thermal expansion of the mercury in the two tem 
perature-sensitive bulbs, bottom of diagram, produces 
corresponding deflections of the Bourdon gage move 
ments. These act on a linkage which produces an angu 
lar rotation proportional to the instantaneous tempera 
ture difference indicated on the scale. The integrator 1s 
lirectly connected to the temperature-difference indica 


measures 


tor 

The liquid meter drives the liquid counter and the 
pawl carrier, whose speed of rotation corresponds to 
the instantaneous rate of flow of the liquid. The pawl 
engages the ratchet wheel over an angle of rotation whose 
magnitude depends on the temperature difference, and 
thus drives the Bru counter. The pawl is engaged and 
lisengaged by the movement of the rollers which run in 


contact with two disk cams One of these cams ts 
fixed while the other is connected to the temperature- 
lifference movement The angle through which the 


pawl rotates in engagement with the ratchet wheel ts 


thus proportional to the temperature difference, while 


the rate of rotation of the pawl carrier corresponds to the 
flow rate 

The mechanism thus continuously forms the product 
of temperature difference and liquid flow This prod 
uct gives the heat removed or added to the liquid 


Pipe Insulated With Aluminum 


Tue Esso Standard Oil Company's Bayway, N. J., 
refinery employs 80,000 |b of alloy 3003 sheet, produced 
by the Aluminum Company of America, to shield §'/2 
miles of large-diameter insulated steel pipe from dam 
weather and industrial-marine atmos 

The pipe delivers steam from a near-by generat 


aging COrrosive 
phere 
ing station 

Heat loss is only 5 per cent of that experienced with 
bare pipe, saving mort than $500,000 a year 
heat and maintain steam efficiency, 
is wrapped in mineral-wool insulation 


To conserve cach 


new pipeline 


A new steam-carrying pipeline system now in operation at 
Esso Standard Oil Company's Bayway refinery is protected 
from the weather by corrosion-resistant Alcoa aluminum 
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manufactured by Baldwin-Hill Company, Trenton, N. J., 
and jacketed with Alcoa aluminum 

The Trybee Company, Inc., Garfield, N. J., first 
wrapped the lines with the blanket-type insulation, 
then added a layer of 15 |b roofing felt. Aluminum 
sheet in alloy 3003 was cut to size, aeaped. and punched 
prior to reaching the job site. When installed, the 
casily welded sections were drawn tightly around the 
felt-covered insulation, and secured with self-tapping 
screws, Complete weatherproofing was insured by the 
careful overlapping of adjacent sheets. 

At elbows and fittings in the pipelines, mineral wool 
insulating-finishing cement and asphaltic mastic weather- 
proofing comapennl wont used in place of aluminum sheet. 


NBS Solar Furnace 


A sovar furnace that generates temperatures */; as 
hot as the surface of the sun, will be used by the Na- 
tional Bureau of Standards to melt refractory materials 
at ae up to 3500 C in a controlled environment 
free contaminating agents. Investigations should 
result in better temperature-resistant materials for 
atomic reactors, aircraft engines, and guided missiles. 

The Bureau's solar furnace was converted from a sur- 
lus Army searchlight with a 5-ft-diam parabolic mirror. 
collects the sun's rays and focuses them into an in 
tensely hot spot only '/, in. in diam. This area can be 
isolated by p week alse tubing, which can be evacuated 
or filled with gas of the experimenter’s choice. The 
glass enclosure is not affected by the sun's rays since the 
image of the sun is unfocused where the light passes 
through the enclosure and no local heating of the glass 
results 

Che curved mirror faces an 8-ft-sq flat mirror, called a 
heliostat, which is directed at the sun and reflects the 
light into the solar furnace. The heliostat is attached 
to a searchlight mount so that it can be turned to follow 
the sun. An assembly of photocells with appropriate 
electronic equipment controls the heliostat driving 
mechanism in response to the sun's — motion 

Besides study of the propertics of refractory mate 
rials, the solar furnace can be used in the “‘zone refining’’ 
of oxides of zirconium, thorium, or uranium to produce 
extremely pure samples of those compounds. By means 
of the solar furnace it may also be possible to grow single 
crystals of these and similar materials for laboratory 
studies 


National Bureau of Standards solar furnace converted from 
U. S. Army surplus searchlight. The furnace can produce 
temperatures up to 3500 C to melt refractory materials. Flat 
mirror at /eft collects light and reflects it into the parabolic 
mirror at right. 




















Internal arrangement of the Mikro-Pulsaire dust collector, 
showing the reverse jet being a to solenoid valve num- 
ber 4, while air continues to be exhausted from bags 1, 2, and 3 


Filter-Type Dust Collector 


By MOMENTARILY introducing a jet of high-pressure air 
through a specially contoured venturi, a new dust col- 
lector thts “eo clears filter bags of clinging material 
without using internal moving parts. The jet, applied 
to cach bag in sequence by a series of solenoid valves 
actuated by an eclecjric timer, flows in reverse through 
the same tube used for drawing the normal exhaust air 
through the bag. 

Varied numbers of 4 or 6-ft-long cylindrical filter ele 
ments are combined in the Mikro-Pulsaire Collectors 
manufactured by the Pulverizing Machinery Division of 
Metals Disintegrating Company, Inc., at Summit, N. J 

The lack of internal moving parts permits a wide range 
of materials to be handled, since there is no danger of ex 
plosion from a spark, and abrasive materials have no 
machinery to affect. Metals, carbon black, or any dry 
powdered material are accommodated. Toxic or hazard- 
ous dusts can be handled with a minimum of purging 
and hazard. 

Considerably less cleaning air is required 
cfm at 60 psig for each 1000 cfm cleaned. 

Units which are made in sizes from 400 and 600 cfm to 
3350 and 5000 cfm require less space than comparable 
sizes in other types. Costs of the units, about 80¢ per 
cfm delivered, are now cheaper than those for the manu- 
facturer’s own ring type ad will probably soon be com 


only 1 to 2 


petitive with, or cheaper than, the shaking-bag type. 

An unusually high efficiency in dust recovery of 99.9 

r cent has been recorded in tests as well as in field per 
nahn 

There is almost no maintenance. 
cost $40 apiece and had to be replaced every 10 days to 


Filter bags, which 








two weeks in shaking or traveling-blow-ring-type col- 
lectors, last up to six months. 

Bags made from wool felt, and Orlon—good for 250 F, 
or Teflon—good for 390 F, are being used. Experiments 
at 600 F in a cement-plant installation have demon- 
strated practicability atthat temperature. Competition 
with the electrostatic precipitators used in power-plant 
installations should be possible, particularly if glass-wool 
material can be developed that will have the proper 


pores 


infrared Versus Radar 


INFRARED may soon replace radar in many military 
applications, according to a General Electric missile 
engineer 

Speaking at the 26th meeting of the Western Section 
of the Infrared Information Symposia held in May at the 
Naval Ordnance Laboratory, Corona, Calif., Elton L 
Bischoff stated that “‘infrared is developing to the point 
of becoming extremely useful for missile ret a 
and detection."’ 

“Infrared is now being readied for advanced military 
applications and may ultimately be used as navigational 
aids to space flight.”’ 


Nuclear Briefs 
& Fusion Power Still Distant 


‘Five additional years of research will be required 
to make possible a realistic appraisal of the fusion proc- 
ess'’ for power production, according to Dr. Guy Suits, 
General Electric vice-president and director of research. 
‘In 10 years we may be at the point of technical feasi- 
bility; pilot-plant production of fusion power will not 
begin for 20 years; and competitive power production 
lies beyond that.”’ 

During this period of discovery and development, the 
production of power by fission, which is technically 
feasible today, will rapidly become competitive with 
older energy sources, he predicted, adding that experi 
ence accumulated in producing atomic power by fission 
will be invaluable when fusion becomes practical 


> Future Energy Requirements 


“The most optimistic view,’ according to W. Kenneth 
Davis, Mem. ASME and director, Division of Reactor 
Development, U.S. Atomic Energy Commission, ‘‘would 
ey to be that even cheap nuclear power would be 
able to supply only 20 or 25 per cent of our energy require- 
ments by the year 2000. What can man count on to 
supply the balance? There is no ready answer to this 
most disturbing long-range problem. A new way of 
storing energy, preferably electrical energy, in large 
amounts in some light, cheap, and safe form might pro- 
vide the answer, and permit nuclear, and eventually 
thermonuclear electric energy to provide the increasing 
demands, but this is remote at the present time.” 

Mr. Davis’ remarks were delivered on June 3 at the 8th 
Annual Conference on Industrial Research 
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Opaque Windows for Infrared 


Tue Raytheon Manufacturing Company, Waltham, 
Mass., is currently fabricating custom-designed high 
precision infrared optical components from high-purity 
silicon and germanium. 

Silicon windows, lenses, and prisms are useful to tem 
peratures of from 200 to 300 C, and have good resistance 
to mechanical shock. The 0.1-in-thick windows trans 
mit more than 30 per cent of the incident radiation over 
the entire range from 3 to 11 microns. When treated 
with an inexpensive antireflection coating, developed 
for the purpose, they transmit more than 90 per cent 
of the incident radiation at 3.5 and 4.3 microns. 

The optical applications were an outgrowth of funda 
mental research on the properties of silicon, which 
established that single crystals of silicon grown ex 
actly as for semiconductor-device production, met the 
most exacting optical specifications, Costly further 
purification was eliminated since a tenfold reduction 
in the impurity constant of semiconductor-grade silicon 
made no significant increase in infrared transmission 

It is now logical to consider one-piece single-crystal 
sections of a wide variety of shapes up to 6 to 5 In, in 
diam. The fabrication of even larger infrared optical 
elements may become practical as a result of techniques 
now under investigation 


> Reactor Periscope 


What is believed the world's longest periscope, almost 
three times as long as those on conventional! submarines, 
has been constructed by General Electric Company 
engineers and installed at the AEC’s National Reactor 
Testing Station in Idaho Falls, Ida., to aid in develop 
ment work on a nuclear propulsion system for aircraft 

The 90-ft aluminum tube, with an intricate mirror 
and lens system, permits atomic workers to sit safely 
behind heavy shielding while they watch the perform 
ance of a nuclear reactor being tested in the Govern 
ment’s Aircraft Nuclear Propulsion development pro 
gram 
Motor-driven scanning mirrors, located less than a 
dozen feet from the powerful source of radiation inside 
the reactor, transmit images to observers at the safe 
ends of the periscopes 

A small ar console located beside the observer 
enables him to swing or tilt the scanning mirrors in any 
direction so that the reactor can be viewed from any 


angle 


> Isotopes in Aircraft Manufacture 


Radioactive isotopes are being used as trace clements 
by Douglas Aircraft Company, Santa Monica, Calif., 
for precise nondestructive measurement of the thickness 
of sprayed coatings, measurement of component con 
centration of plating solutions, and the comparison of 
efficiency of various methods of sealing anodic coatings 

Other uses include diagnosing the cause of failure in 
flash welds, determining the rate of deterioration of fuel 
tank sealants by various modern fuels, determining the 
amount of hydrogen in liquids by beta-ray absorpt 
ometry. 
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4 Turbine Spindle for Shippingport Nuclear Power 
Station. The 100,000-kw 1800 rpm steam turbine will weigh 
approximately 1,300,000 Ib, be nearly 81 ft long, and capable 
of handling 1,400,000 Ib of steam per hr. Westinghouse is 
contractor with the AEC for the nuclear reactor; and Duquesne 
Light Company of Pittsburgh, Pa., is financing and building the 


electric-generating portion and will operate the power plant 


> Full-Pressure Stratosphere Suit. This rubber and nylon 
suit developed for the Navy by B. F. Goodrich will protect 
flyers against loss of cabin pressure at altitudes-up to 80,000 ft 
Containing its own communication, oxygen, and ventilation 
systems, it retains its life-saving pressure after a pilot bails out, 


to keep him afloat and safe from exposure in cold water 


VY Horizontal Retort Vacuum Furnace. One of two identi 
cal units developed by the Vacuum Equipment Division of F. J 
Stokes Corporation, Philadelphia, Pa., for the Martin Com 
pany, Baltimore, Md., for experimental and _limited-scale 
production vacuum brazing of aircraft components at tem- 
peratures as high as 2150 F, or for degassing, annealing, or 
other heat-treatment operations. Parts are loaded into the 
movable boat which is driven into the two-zone vacuum cham 
ber at right by a hydraulic ram. Pressure is normally reduced 
to about 20 microns, and can be drawn to below 1 micron 


<4 Magnetic Ring Simplifies Assembly. A small | 
shaped Alnico 5 magnet, worn as a ring, simplifies assembly of 
parts for electronic tubes at the Owensboro, Ky., plant of 
General Electric A 12 per cent step-up over the time spent in 
picking up the parts individually from bins resulted 


> Testing Temperature Coefficients of Resistance. 
Temperature coefficients for fine-gage copper-nickel resistance 
wire can be determined within *0.5 ppm per ohm per deg ¢ 
over temperature intervals of 80 deg or more with this special 
equipment developed by engineers at Hoskins Manufacturing 
Company, Detroit, Mich. Five groups of specimens: can be 
accommodated at one time, and the unit may also be used in 
conjunction with a recorder to plot a “‘change-in-resistance™’ 
curve for cach specimen over the entire temperature range 



















European Survey 
Engineering Progress in the British Isles and Western Europe 


Bucket Excavator on Crawler Track 


Amono the stands in the open-air section of the 
German Industries Fair at Hanover (see July, 1957, issue 
of Mechanica, ENGINEERING, p. 672), that of the firm 
of Orenstein-Koppel und Liibecker Maschinenbau A. G. 
always attracts attention, usually by some development 
in dredging or excavating. In this respect the 1957 
Fair was no exception, probably the chief center of in- 
terest being an excavator which is, in effect, a small 
scale application of the design principles embodied in the 
enormous wheel-type machines which the firm con- 
structed some two or three years ago for digging the 
soft brown coal which is plentiful in Germany 

[his new machine is made in two sizes with bucket 
capacities of 25 liters and 50 liters, respectively, giving 
rated outputs of 186 and 305 cu m per hr. The buckets 
are carried on the periphery of a hollow wheel, mounted 
on the end of a boom which can be raised or lowered 
hydraulically and which also carries a belt conveyer. 
A revolving disk projects into the interior of the wheel 
and over the end of the conveyer. As cach bucket comes 
to the top, its contents fall onto the disk and thus are 
fed onto the conveyer. Scrapers insure that cach bucket 


Parking Belt for Automobiles 


ParkinG automobiles in large citics is becoming a 
problem in most European cities, though it is not every- 
where as acute as in London and Paris. Most new office 
blocks are being built to take cars in their basements, 
but this is an expensive method of parking unless they can 
be closely packed, and then the further problem arises of 
getting them out individually, in an order which may be 
very different from the order in which they were put in. 
Che steel firm of Krupp, of Essen, Germany, has devised a 
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J. Foster Petree,’ Mem. ASME, European Correspondent 


is completely emptied, and another scraper cleans the 
disk. The oad column supports the boom and rests 
on a turntable on the frame which is mounted on crawler 
tracks, and can swing through the full 360 deg. At the 
rear is another boom on which runs a discharging con- 
veyer for loading trucks or dump cars, or for discharging 
to a spoil heap. This discharging conveyer can be 
slewed to cither side of the center line of the cutting 
boom, to the extent of 100 deg in the case of the smaller 
machine, and 105 deg in the larger. The conveyers are 
troughed, the side rollers of the three-roll idler sets 
having an inclination of 30 deg above the horizontal 
The straight rollers forming the lower idlers are fitted 
with helical plates, welded onto them, and “‘handed”’ 
to right and fete; thus, any adhesive material, such as 
clay, which might remain on the conveyer belt is scraped 
away and discharged to the sides 

The following dimensions and details relate to the 
larger machine. The smaller is not greatly different in 
over-all measurements, the main differences being in the 
diameter of the bucket wheel and the length of the 
discharging boom, though there is also, of course, a 
with Mr. Petree should be addressed to 36 May- 
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field Road, Sutton, Surrey 


“mechanical garage’’ which was shown at the Hanover 
Fair. It consists of two endless chains running on 
sprockets at the ends of a frame which may be of any 
desired length. Between the chains are trays, cach 
large enough to accommodate one automobile, which 
is run on from the side of the structure (/eft) so that its 
length is across the width of the conveyer formed by the 
two chains. The trays (center) rest on rollers at their 
corners and these run on two separate tracks. At the 
end of the frame, one track projects beyond the other, 
with the result that the tray remains level as it mounts 


me) . 
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right) trom the lower deck of the 
deck. 


Bucket wheel excavator by Orenstein-Koppel und Lubecker 
Maschinenbau A. G.; below, rear view showing discharge 
boom which can be swiveled 105 deg to either side; at right, 
bucket wheel and end of boom showing revolving disk which 
deposits excavated material on conveyer. The machine can 


be supplied with diesel-electric or all-electric drive. 





marked difference in the total weight. For the machine 
with bucket capacity of 50 liters, the cutting height is 
variable, between § ft and 20 ft 8 in. above the level 
on which the crawler tracks are standing. The wheel 
will cut to 14 in. below ground level. The diameter 
of the bucket wheel is 7 ft 11 in. (for the small size, it is 
5 ft 11 in.) and the outreach is 24 ft 4in. The discharg- 
ing belt boom has an outreach of 55 ft 8 in., and the boom 
can be raised or lowered to bring the center of the belt 
drum to any desired height between 2 ft 8 in. and 19 ft 
9 in. above ground level. The belts are 26 in. wide. 

The machine can be supplied either with diesel- 
electric or all-electric drive. In both cases the total 


‘garage’ to the upper 
A motor drives the chains in either direction at " 





will, to bring any desired tray opposite to the opening . 


in the side where vehicles are run on and off. It is not 
essential, therefore, that the trays should be loaded in 
any particular sequence; any tray that is vacant can be 
quickly brought to the loading point when a car drives 
in, and any car that is on the trays can be as quickly 
positioned opposite to the exit. As designed at present, 


the ‘‘mechanical garage’’ can be constructed to take up 
to 60 automobiles 
























weight is about the same, 55 long tons, which ts about 20 
tons more than the weight of the smaller machine, In 
both cases also the wheel has six buckets and can be 
operated at six speeds. 

The crawler chassis is carried on two tracks 3 ft wide 
and is 16 ft long X 13 ft 2 in. in width over the tracks 
It has a traveling speed of about 16'/» ‘ The tracks 
are supported on cight rollers, linked in pairs. The 
forward two pairs and the after two pairs are similarly 
coupled by flexible linkages so that the rollers can 
“float’’ vertically and adjust themselves to uneven 
ground. The power consumption of the large machine 
is 100 kw and of the smaller, 60 kw 


Coal-Fired Power Station 


Tue British Minister of Power has reminded the public 
that, while he has authorized a large program of nuclear 
power-station construction, the ja a for clectricity 
is increasing so fast in the British Isles that there can be 
no slackening in the construction of coal-fired stations 

For some time the Central Electricity Authority, 
which is the British Government agency for the genera 
tion of electric power, has been looking for a site in 
South Yorkshire, which is one of the most important 
English coalfields. They have found one at Thorpe 
Marsh, abour four miles northeast of Doncaster, where 
it is proposed to erect a steam power station, coal fired, 
to provide an electrical output of 1,100,000 kw, to be 
generated in a plant of §50,000-kw unit capacity. This is 
twice as much as the capacity of any generating unit so 
far planned for any other part of the country, and it is 
believed to be the largest yet projected anywhere in the 
world. The approximate cost of the station will be 
£40 million (112 million dollars) and its coal consump 
tion will run to something over 2'/» million tons a year, 
which is more than 1 per cent of the entire British coal 
production at the present time. It is hoped to bring the 
station into servic in the early 1960's, but no definite 
date can be given yet for the start of construction, as 
negotiations are stil! proceeding with the landowners 
and public authoritie: affected. 
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Nuclear Engineering 


Heat Transfer “Beyond Burnout’ for 
Forced-Convection Bulk Boiling, by 
L. H. McEwen, J. M. Batch, Assoc. Mem 
ASME, D. J. Foley, and M. R. Kreiter, Han 
ford Laboratories Operation, General Elec 
tric Company, Richland, Wash 1957 
ASME Semi-Annual Meeting paper No 
$7—SA-49 (multilithograhed; available 
to April 1, 1958 


Boitane heat transfer is of considerable 
current interest. Of particular impor 
tance in the boiling process is the char 
acterization of conditions called burnout 
This is most commonly considered as a 
point at which a transition from nu 
cleate boiling to film boiling occurs 

At the point called burnout a relatively 
in heat flux can cause an 
tempc rature 


small increase 
the 
heated 
If the tempera 
at the 


increase in 
the 


immediate 


difference between surface 
and the cooling media 
ture differenc« 


burnout point, the he ated surface will be 


becomes excessiv« 


destroyed by melting 

If melting does not occur after 
transition from nucleate to film boiling, 
the heat flux can be increased or decreased 
along the film-boiling part of the boiling 
conditions 


the 


curve undet steady-state 
From these film-boiling conditions, how 
ever, the heat flux must be decreased to a 
burnout to 


boil 


value considerably below 


effect a transition back to nucleate 


ing 


Burnout can occur under conditions of 


Sketch of 
apparatus used 

in experiments with 
forced-circulation 
annoular-flow 

heat transfer to 
boiling water at 
1500-psia 
pressure in a 
horizontal 
electrically heated 
test assembly 


forced or natural circulation and with the 
bulk fluid temperature at or below the 
boiling point investigations 
have been mad previous in 
vestigators but in most cases the test 


Burn-out 

by many 
section used has been relatively small 
Correlations have been written for forced 
but 
satisfactory 


circulation subcooled burnout, sO 


far as is known no truly 
general correlation has yet appeared in 
the literature concerning forced-circula 
tion bulk-boiling burnout. The authors 
are engaged in a general study of the 
which in 
The work 


described here represents only a portion of 
experiments 


phenomenon, one phase of 


volves horizontal geometries 
the study and deals with 
aiined at securing improved understand 
ing of heater surface-temperature behav 
ior in the vicinity of burnout 

Ie is the purpose here to present ex 
perimental boiling-burnout data which 
indicate that, for a relatively large solid 
heated test section in a horizontal posi 
tion, the transition from nucleate to film 
boiling is continuous rather than instan 
taneous, and that film boiling can occur 
on the top of the test section while nu 
cleate boiling is taking place on the bot 
tom. Presented in the paper are the re 
sults of experiments with forced-circula 
tion annular-flow heat transfer to boiling 
water at 1500 psia pressure ina horizon 
tal electrically heated test assembly 
The experiments comprised measurements 


of heater-rod surface temperatures near 


and in the region of transition between 
nucleate and film boiling at heat fluxes of 
from 100,000 to 396,000 Bru/hr sq ft and 
with steam qualities up to $6 per cent by 
weight. Apparent phase stratification 
led to heater-rod temperatures which in 
dicated a smooth and continuous transi 
tion between nucleate and film boiling 


Nuclear Weapons Engineering, by M. D 

Martin, Mem. ASME, University of Cali 
Radiation Laboratory, Livermore, 
Calif. 1957 ASME Semi-Annual Mecting 
paper No.57—SA-32 (multilithographed ; 
available to April 1, 1958). 


fornia 


NUCLEAR are currently the 
object of considerable engineering effort 
This paper summarizes briefly the areas 
which are currently requiring the great 


est engineering attention 


weapons 


Free-fall bomb-type nuclear weapons 
present problems in the design of the air 
planes which carry them. Aircraft 
which carry the bombs internally impose 
restrictions of length, diameter, weight, 
and method of attachment, on the bomb 
designer. Similarly, those which carry 
their weapons externally, attached to the 
problems 


or fuselage, 


( Ipc rational problems 


wings present 
of streamlining 
such as the escape of a delivery aircraft 
and its crew from its own weapon are 
also in need of solution by the weapons 
designer, the aircraft designer, and the 
representative of the aircraft pilot 


Nuclear warheads of high-speed mis 
siles present further problems for the 
impose sc 
War 


heads must also be designed to withstand 


weapons designer. Missiles 


vere restrictions of size and shape 


large amounts of vibrational energy over 
a wide spectrum of frequencies 

Other 
made in the areas of nuclear weapon de 
sign are those of shipping and storage 
Weapons be capable of being 
shipped by truck, airplane, railroad car, 
and ship, and they must also have built 


considerations which must be 


must 


in safety features which insure that acci 
dental nuclear detonations do not occur 
clec 


Auxiliary usually 


tronic in nature and located in the fusing 


components, 


and firing circuits, must be designed for 
optimum reliability 
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A description of the types of test to 
which nuclear weapons are subjected is 
also presented 


ontrol-Rod and Drive Mechanism for 
the Engineering Test Reactor, by P.M 
Clark and W. A. Zschaler, Assoc. Mem 
ASME, General Electric Company, San Jose, 
Calif. 1957 ASME Semi-Annual Mecting 
paper No 57—SA-80 multilitho 
graphed; available to April 1, 1958 
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Tue Engineering Test Reactor (TR) 
is designed to provide a high thermal neu 
tron flux for the irradiation of in-pil 
facilities. In order to accommodate the 
requirements of the engineering test reac 
assembly has 


tor, a control-rod and driv 


been designed and a prototype tested 


The solution of specific mechanical, 


handling, heat-generation, and 


hydraulic problems is described in this 


space, 


paper 

The control-rod design endeavors to 
accomplish the following goals a 
Separable sections, b low hydraulx 


pressure drop, (c) high heat-transfer rate 
d rapid 
of control 
black-rod control, (f 


£) case of maintenance, (+ 


scram’ Mergency insertion 


rods) movement, (¢) safety 
gray-rod control 


reliability 


The piston section, the fucl section, the 
shock section, and the guide tube are the 
subassemblies which make up the control 
rod. To complete the assembly, the 
guide tube is placed within the reactor 


shox k ’ 


which are 


followed by the insertion of the 


fuel, and sections 


latched together cto form an integral rod 


poison 


The guide tube is about 15 ft long whik 


he control-rod assembly is about 12 ft 
long. The 
tube is 3 in 


cross section of the guide 


square by a ‘/3.-in. wall 
The control rod is about 2'/, in. square in 
cross section with the¢ poison and shock 
sections having a basic wall thickness of 
‘ in 

A roller-bearing system is used between 
the guide cube and the control rod to_pre 
The 


ported by the lower head 


vent rubbing guide tube is sup 


an intermedi 


ate support plate, the grid plate, and a 
portable upper support frame. The 
guide-tube system with the bearings 


mounted on the rod itself allows the con 


trol-rod assembly to be confined within a 


2 


»IN-square Cross section throughout the 


reactor V sscl 

The control-drive mechanism is re 
yuired to move the control rod at a con 
stant speed and to position it without 
The 
ble of releasing the 


lrifting mechanism must be capa 


rod when a scram 


signal is received. It must also include a 


hock 
the rod at th nd of it 


absorber to arrest the motion of 


cram tro.K. 
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Engineering Test Reactor grid plate during the rough machinin 


is complete. 


Note 
the unfinished large experimental holes which will be square when the machining 


operation, 


The area of the small holes is the beryllium reflector region with the 


aluminum reflector holes along the perimeter. 


Because of the control-rod grouping in 
the core, the drive cannot exceed a 6-in 
diameter. The mechanism also must be 
conservatively designed for long, trouble 
free life. The arrangement of the com 


ponents should be such chat routin« 


maintenance can be casily accomplished 
with a minimum exposure of personnel to 


radiation 


«& 
Engineering and Construction of the 
Engineering Test Reactor—Part II, 
by P. D. Bush, A. T. Chute, E. A. Dukleth 


A. L. Lindsay, T. E. Stephens, W. M 
Sybert, Mem. ASME, and H. D Young, 
Kaiser Engineers, Inc., Oakland, Calif. 195 
ASME Semi-Annual Mecting paper No 
57—SA-31 (multilithographed 
to April 1, 1958 


ay ailabl 


/5-Megawatt 
Reactor (ETR 

National Reactor 
Idaho The ETR 


facility consists of such major equipment 


Construction of the | 
Engineering Test has 


been completed at th 


lesting Station in 


as a reactor, storage canal, primary and 


secondary coolant systems, experimental 


facilities, associated buildings, and ex 
tensions to cxisting utilities It 1s de 
signed to perform engineering tests on 


fuel elements and components of nuclear 


plants A basi concept in the desien of 


the ETR was that the area above the cor 
from control mechanisms in order 


be fr 
! for th 


to provide quipment of 
a distinct di Via 


pace 


xperimenters. This is 


tion from most previous reactor designs 


wherein devi such as control rods 


dome-shaped structure, the vapor 


fission chambers, and ion chambers pene 
trated the top head 

This paper, and its companion papet 
Pare I, §$ NES May, 1957 


issue Of Mrcnanica ENGINRERING, Pp 


106 (see 
$76), describe some of the usual and un 
usual problems which have arisen during 
The 
vessel and the considerations which pre 
ceded the 


disc uss¢c d 


the course of the project reactor 


fixing of its dimensions, are 


The primary coolant system is based 
upon a reactor inlet temperature of 110 
F, and a flow of 44,000 gpm pressurized to 
200 psia in order to prevent boiling in the 


and its design is also detailed 


core, 
Materials and fabrication which wer 
encountered in the design of ETR ar 


noted 
lems was that of procuring an adequat 


One of the major material prob 


grid-plate forging, a large forged disk of 
Bin & 
thick * 65 1n 


which 


solid stainless steel 9 in 


diam. Considerations entered 
the design of the thermal shicld and th 


concrete biological shield are presented 


Design and Construction Problems of 


APPR-1, by Kenneth Kasschau, ALCO 
Products, Inc., Schenectady, N. Y 4 
ASME Semi-Annual Mecting paper N 

57—SA-91 multilithographed availabl 


to April 1, 1958 


Design and construction problems of 
the Army Package Power Reactor which 
has been constructed at Fort Belvoir, Va 
paper A larg 


are discussed in this 


con 


769 





tainer houses the primary loop consisting 
of the reactor, steam generator, and pri- 
mary coolant circulating pumps. The 
reactor is located in the pressure vessel in 
the lower left-hand corner of this con- 
tainer. It is a pressurized water reactor 
employing uranium-oxide highly en- 
riched in U-235 isotope. The uranium, 
in the form of uranium-dioxide, is en- 
cased in stainless-steel plate-type fucl 
elements. The core is 20 in. square X 
22 in. high, and contains a fuel charge of 
about 22 kg of U-235 

One of the problems which arose early 
in the program was the design of the 
vapor container. It was necessary to 
provide a structure which would prevent 
a dangerous release of the approximately 
100,000,000 curies of radioactivity in the 
APPR-1 at equilibrium. The design of 
the vapor container was predicated upon 
the maloperation of the plant in such a 
way as to release the maximum amount 
of energy 

Solutions to the problems of design of 
the control-rod drives, the control rods, 
the primary loop equipment, and the pri 
mary circulating pumps are also pre 
sented 


o 

Preliminary Operation—Shippingport 
Atomic Power Station, by E. M. Par 
trish, Mem. ASME, Duquesne Light. Com- 
pany, Pittsburgh, Pa. 1957 ASME Semi- 
Annual Meetin aper No. 57—SA-55 
muleilithographed, available to April 1, 
1958 


PRatimMinary operation of a conven- 
tional station can be defined as the steps 
necessary to insure that the installed 
equipment is capable of operating as de 
signed, both as individual items and as a 


unit. The preliminary operation of the 
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Shippingport Atomic Power Station will 
fit this definition, but will require nine 
months of actual testing to complete and 
will consist of approximately sixty for- 
mal tests in addition to equipment check- 
outs. A similar program in a conven- 
tional station would consist of equip- 
ment check-outs and a few formal tests, 
requiring approximately three months to 
complete 

There are four phases of preliminary 
operation 

1 The first phase, inspection and 
checking of equipment as installed, in- 
sures that the equipment has been in- 
stalled properly and that it can be oper- 
ated safely for tests 

2 The second phase, precritical sys- 
tem testing, determines that the various 
systems upon which the core is dependent 
will operate in accordance with design, 
checks the integrity of the systems and 
equipment, and provides valuable opera- 
tional data 

3 The third phase, initial critical 
testing, determines that the reactor core 
can be operated safely, and provides the 
necessary data to prove the various core 
calculations 

4 The fourth phase, initial power 
operation, determines that the station is 
capable of carrying load 

This paper is confined to a discussion 
of the first two phases. These are cur 
rently in progress 
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Nuclear Power in Britain, by W. R. Woot- 
ton, Babcock & Wilcox, Ltd., London, Eng 
land. 1957 ASME Semi-Annual Meectin 
paper No. 57—-SA-57 Cualeilichagpeghed 
available to April 1, 1958 


Tne incentive for the ambitious pro 
gram of application of nuclear energy in 


r 
' 
4 


eo 
; 
4 


TO STATION ~z.; 


pooed 





TOTAL ASSIGNED TO 
PRELIMINARY OPERATION 


MODERN COAL 
FIRED STATION 


PRELIMINARY 
OPERATION 
seGins ==, 


2 0 86 


MONTHS PRIOR TO START-UP 


MECHANICAL 


Britain is the familiar one of increasing 
shortage of fuel and power arising from 
increasing industrial production. Coal 
still provides about 85 per cent of Bri- 
tain's total energy requirements, al- 
though steps recently have been taken 
to increase the use of fuel oil. All addi- 
tional economic sources of energy have to 
be given fullest consideration and there is 
indeed scope for the development of any 
form of energy that shows promise of 
being competitive 

A Government White Paper published 
in February, 1955, outlined a program of 
nuclear power intended to take over a 
major part of the electricity production 
in Britain as soon as possible. It pro 
vided for 12 nuclear power stations to be 
commissioned by 1965, aggregating be- 
tween 1500 and 2000 megawatts in clec 
trical output. The program was flexible 
and was liable to be changed in size and 
in timing. The earlier stations in this 
program, perhaps the first eight, would 
be developments of Calder Hall, while the 
later ones might be of a different and of 
course more advanced design. The pur 
pose of the present paper is to correlate 
and condense the available literature into 
a concise account of the application of 
nuclear power in Britain, its background, 
and its prospects. 


The Prospects for Economic Atomic 
Power, by D. P. Herron and A. Puishes, 
Mem. ASME, American Radiator & Stand- 
ard Sanitary Corp., Redwood City, Calif 
1957 ASME Semi-Annual Meeting paper No 
57—SA-25 (multilithographed; available 
to April 1, 1958). 

Tue costs of generating electricity from 
nuclear power plants are compared with 
corresponding costs from conventionally 
fueled power plants. Prospects for re- 
ducing the various components of nu 
clear power costs are examined 

Limitations on atomic power plants 
are discussed with respect to the require 
ments of the small, compact reactor core, 
the materials of construction, and the 
severe conditions of corrosion and tem- 
perature encountered in nuclear plants 

Construction costs in nuclear power 
plants are compared to those in conven 
tional piants. Turbogenerator costs and 
the high costs of heat-generating systems 
which account for an appreciable portion 
of the additional costs of nuclear power 
plants over conventional plants are’ out 
lined 

Fuel costs in nuclear power plants are 
also higher. Fuel burnup contributes to 
the increased cost of operating a nuclear 
power plant The author discusses 
means of fuel processing and of reducing 
fucl-clement costs and other major areas 


of cost reduction 


ENGINEERING 





The importance of the power economics 
of several different nations is pointed out 
as it affects the comparison of nuclear 
plant types 


eo 
Refueling Systems for Boiling-Water 
Reactors, by C. D. Carroll, Assoc. Mem 
ASME, General Electric Company, San 
Jose, ¢ alif. 1957 ASME Semi-Annual Meet 
ing paper No. 57—SA-79 (multilitho- 
graph available to April 1, 1958 


Tue refucling operation for a boiling 
the 
the 


water ré¢ consists 


actor ~ opening 


pressure vessel, removing some of 


radioactive fuel assemblies from the reac 
placing new fuel assemblies ir 


tor core 


the core in place of the removed assem 
all 


to be done from behind various amounts 


blies and closing the pressure vessel 
of radiation shielding. Associated with 
the refucling Operation are operations of 
storage of the new and radioactive used 
fuel, packing and shipment of the radio 
fuel 


tive fuel 


active disassembly of the radioac 


and so on Differences in de 
sign ef the refucling equipment are il 
lustrated by equipment from the 180,000 
kw nuclear power station being built for 
the Commonwealth Edison Company by 
the General Electric Company, and a 12, 
500-kw nuclear power station 

A typical equipment list for these re 
fueling systems would include a reactor 
crane, pressure-vessel head removal tools, 


Petroleum 


The Control of Manpower and Material 
by Planning and Scheduling Mainte- 
nance Work, by C. C. Carmine, Tidewater 
Oil Company, Associated, Calif 1957 
ASME Semi-Annual Meeting paper No 
57—SA-68 (multilithographed; available 
to April 1, 1958 


MAINTENANCE in a modern oil refinery 
s subject to widely fluctuating demands 


involving intermittent peak maintenance 
loads This presents a problem in how 
to handle or control the manpower and 
This pre 
mised on that solution of the problem 


fixed 


upon 


material required paper is 


which provides for a relatively 


maintenance complement based 
some intermediate-size peak maintenance 


The 


volving a constant of the 


complex, in 
fixed mainte 


load solution is 
nance complement and a number of chang 
ing variables. A positive control over 
maintenance manpower and material is 
necessary to conserve both and to meet 
commitments. This may be 
through a formal system of planning and 
incorpo 


achieved 
scheduling maintenance work 
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pressure-vessel-head storage fixtures, t 


fucling platform, viewing aids, fuel 


grappling tools, underwater lights, trans 


rated in a proper Maintenance organiza 
tion and functioning in conjunction with 
procedures for the written authorization 
of all maintenance jobs 


A Preventive Maintenance Plan for Gas- 
Products Plants and Related Opera- 
tions, by J. E. Shannon and R. H. Illing 
worth, Mem. ASME, Magnolia Petroleum 
Company, Dallas, Texas. 1957 ASME Semi 


Annual Meeting paper No. 57—SA-69 
malclisnogreghed: available to April | 
1958 

Tuis paper discusses the details for 


setting up a simplified preventive main 
tenance program for gas-products plants 
and field facilities. The plan does not 
call for a multitude of forms or for de- 
tailed records. Records are such that 
they can be kept by the operating and 
personnel without addi 
tional help. The 
provide a means of checking the main 


work 


Maintenance 


clerical records do 


and maintenance-crew 
Adjustment of 
emergency 


tenance 


loads the records to 
take care of 


simple, and the plan can be adapted 


Situations 15 


[aa f DISCHARGE 
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REFUELING 
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FUEL HANDUNG 
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SPENT FUEL 
me STORAGE POOL 
Cutaway view of 
12,500-kw 
power station. 
Containment vessel 
is an upright 
’ cylinder 

which houses 
> only the reactor. 


{ TUBE 
| 


fuel 
storage racks, a shipping cask, and a 


fer carriers and associated racks, 


shipping-cask crane 


casily for such situations regardless of 


plant size 


Economics of Contract Maintenance, 
by Alan McCone, Catalytic Construction 
Company, Philadelphia, Pa. 1957 ASMI 
Semi-Annual Meeting paper No. 57 
SA-75 multilithographed ; available to 
April 1, 1958). 


MAINTENANCE Operations are the larg 
est single item of operating cost in pe 
troleum and chemical plants. The fac 
tors influencing the cost of maintenance 
are reviewed, The various types of con 
tract Maintenance presently in use arc 
explored by the author, and their ad 
vantages and disadvantages are presented 
Case histories of actual maintenance op 
crations conduc ted by CatalyticConstruc 
tion Company for various refiners over 
a period of years are reviewed. On the 
basis of this actual operating experience 
the conclusion is made that substantia! 
savings can be achieved by contracting 
for maintenance as a professional en 
gineering service 
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Power 


A Discussion of an Application of Auto- 
matic Digital-Data-Collecting System 
to Boiler Testing, by J. H. Bail, West 
Penn Power Company, Greensburg, Pa., 
C. E. Jones, Assoc. Mem. ASME, The Bab 
cock & Wilcox Company, Alliance, Ohio, 
and H. T. Hoffman, Bailey Meter Company, 
Cleveland, Ohio. 1957 ASME Semi-Annual 
a paper No. $7—-SA-G61 (multilitho- 
raphed ; 
2wOINKERING; available to April 1, 1958) 


Tux equipment described in the com 
panion paper, 57—-SA-58, was installed 
on The West Penn Power Company's 
Springdale Unit No. 8 for the purpose of 
gaining experience with this type equip 
ment for boiler testing. This paper de 
scribes this installation, the tests con 
ducted, and the results obtained. The 
number of data points installed, the ac 
curacy obtained, the quality of the re 
sults, and a comparison of manual and 
automatic testing techniques are pre 
sented. Some possibilities for the future 
are explored 


An Automatic Digital-Data-Collecting 
System for Use in Central Stations, 
by WT Hage The Babcock & Wilcox Com 
any, Alliance, Ohio, and H. T. Hoffman, 
Jailey Meter Company, Cleveland, Ohio 
1957 ASME Semi-Annual Meeting paper 
No. $7 SA-58 (multilithographed ; to be 
published in Macnanicar Enoineneino; 
available to April 1, 1958) 


Tue accuracy, flexibility, and ability 
to process large masses of data make digi 
tal-data-processing equipment an attrac 
tive means for detailed process analysis 
This paper and a companion paper de 
scribe what is believed to be the first ap 
plication of such equipment to a large 
central-station boiler. This 
paper digital-data-collecting 
equipment developed by the Bailey Meter 
Company The Babcock & Wil 
cox Company for use in central stations 


modern 
presents 


and 


The system described prepares a punched 
paper tape for transmitting the data toa 
central processing. The 
results may be returned to the point of 


computer for 
origin via teletype to provide a fast feed 
back of results 

Che firse DATAK (data taking) system 
built has a capacity of 149 data points, 
120 for thermocouples, 20 for flow, pres 
sure, draft, and so on, and 9 for oxygen 
All the data except 
oxygen analysis are interro 
gated and the numerical values punched 
in teletype tape in about 100 sec; the nin 
oxygen samples require 12 min for read 
ing. Thus, a complete data run requires 
13 min and 40 sec. An oxygen-sample 
tube-cleaning Operation prevents re 
peating the oxygen analysis within 10 


analysis points 


those for 
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to be published in Mecnanicar 
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CONTROL CONSOLE 


Simplified arrangement of automatic digital-data-collecting system for use in central 


stations 


min, but this does not interfere with re 
peating the taking of temperature, pres 
sure, flow, and draft data 

The basic building block of the system 
is a device called an analog scanner which 
consists of a stepping switch, a standard 
self-balancing potentiometer, and a re 
transmitting slide-wire. Its function is 
to convert the primary clement or trans 
ducer signal to a standard analog signal 
representing the value of the measured 
variable. In the system being described, 
an analog scanner can be connected to any 
one of 20 thermocouples or transducers 
through its stepping switch. Tempera 
tures, pressures, flows, and so on, may be 
intermixed on any given scanner. These 
analog scanners, which are connected to 
the control console by a flexible cable, 
may be located anywhere throughout the 
boiler convenient to the points to be 
measured. The object of this arrange 
ment is to minimize the amount of special 
wiring required for cach new installation 
The cable connecting the scanner to the 
control console is prefabricated and 
equipped with AN-type end connectors 

The system paper-tape 
punched in teletype code containing the 
desired data. This tape also containing 
certain computer commands, namely, the 
date, time, and test number, is used to 
transmit the data to the computer via 
teletype 

DATAK uses its own thermocouples 
and other transducers, thus not interfer 
ing with the normal operation of the 


output is 


boiler. This procedure allows trans- 
ducer ranges to be set at optimum values 
for the test rather than accepting the limi 
tations imposed by operating require 
ments. Because no permanent wiring is 
required, a relatively small crew can 
move the equipment into a plant, install 
it, run the tests, and move out with a 
minimum of labor and material cost 


Further Steam-Electric-Generation Ex- 
pansion in Southern California, by 
W. L. Chadwick, Mem. ASME, Southern 
California Edison Company, Los Angeles, 
Calif. 1957 ASME Semi-Annual Mectin 
paper No. 57—SA-76 (anlatitdegreghed 
available to April 1, 1958 


Tuis paper presents the background of 
continuing expansion of steam power in 
Southern California from 1949 to the 
present, the expanding requirements ot 
the area served, the location of the new 
equipment, design trends of the new 
stations, fucl-supply economics which 
have influenced station-design criteria, 
and water and waste-disposal problems 

In this area, the total number of meters 
added during the six years from 195] 
through 1956 was 450,317. The change 
in system peak was from one million 
kilowatts in 1945 to two million kilo 
watts in 19§4, then to two and one-half 
million kilowatts in 1956 

Some aspects of the task of designing 
and building the steam-clectric genera 
tion required to meet this growth are 
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described in this paper. The task has 
required the completion of one and a 
quarter million kilowatts and four sta 
tions in six years, along with the current 
design and construction of 800,000 kw in 
two more stations to be completed in 
1958 and 1959 

The steam-clectric expansion described 
is notable because of the following ac 
complishments and related conditions, 
each of which is discussed in detail 


1 In spite of the rapid construction 
program, of the annual increase in gen 
cral construction cost, and of the increas 
ing use of higher pressures and tempera 
tures, the lowest cost per kilowatt was 
achieved on the last station completed 
2 Complete construction of a two 
unit 312,500-kw achieved 
on one station in twenty-seven months, 
and for the first unit in nineteen months, 
from award of an engineering and con 
struction contract to commercial opera 
tion. All work was on a one-shift-per 
day, five-day week basis, and only s¢ 
lected overtime near startup was used 


Station was 


3 The economy of completely out 
door construction has been repeatedly 
utilized 

4 Construction of two stations has 
been completed without railroad con 
nections to the site. Two other stations 
are being built without such connections 
Further, crane has been pro 
vided only sufficient to lift rhe 
heaviest piece in cach station 

5 With 


been situated at tidewater where 


capacity 
$cc ond 


one exception, the stations 
have 
three successful submarine cooling-water 
systems have been built, reaching into 
deep water directly from a coast exposed 
to seasonal storms where waves of over 
20-ft times 
tems also embody 
controlling the start and the growth of 
Means of fish con 


crests occur at These sys 


successful means of 
fouling organisms 
trol are now in development 

6 Use is made in one inland station of 
water for cooling-tower makeup which 
has been lifted more than 1600 ft from 
the Colorado River before it is received 
at the station 

During the period discussed the 

economics of both power production and 
of fuel supply have changed markedly 

8 Systems for handling and burning 
high viscosity fucl oils, both in a plant 
adjacent to a refinery, and in plants at 
the far end of long pipelines have been 
developed 

9 A long system for the disposal of 
industrial wastes, and of means of modi 
fying such wastes to mect regulatory 
conditions before discharge, has 
developed and constructed 


been 
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Studies on Air-Pollution Control by 
Southern California Edison Company, 
by A. J. Haagen-Smit, California Institute of 
Technology, Pasadena, Calif. 1957 ASME 
Semi-Annual Meeting paper No. 57— 
SA-59 (multilithographed; available to 
April 1, 1958 


Tue relative contribution of various 
pollutants found in the Los Angeles area 
is discussed in this paper. Investiga 
tions were made of industrial and munici 
pal fuel-burning which 
were known to contribute to air pollution 
Since only fuel oil, gas, 


installations 


in other areas 
and gasoline are burned in this area, a 
comparison with eastern cities and their 
solutions to air-pollution problems was 
futile 

Processes designed to curtail the emis 
sion of oxides of sulfur and nitrogen are 
England 


described. Power plants in 


along the Thames River have removed 


Solar Energy 

Some Aspects of Solar-Energy Econom- 
ics, by J I. Yellort, Mem. ASME, Associa 
tion for Applied Solar Energy, Phoenix, 
Ariz. 1957 ASME Semi-Annual Mectin 
paper No. 57—SA-60 eultilithagpentied, 
available to April 1, 1958 


Tuis paper discusses the economic 
possibilities of using solar energy to 
supplement conventional fuels. Avail 
abilicy of solar energy throughout the 
United States is reviewed briefly. Meth 
ods thus far developed for generating 
power from solar energy by the use of 
steam cycles are not encouraging, because 
of the very large areas of collection sur 
face which are required. Use of solar 
heat to increase peak-load capacities of 
steam stations is considered The most 
promising application of solar energy is 
to be found in space heating and cooling 
Throughout much of the southwest, 
space and water heating by solar energy 
is now competitive with natural gas and 
is considerably cheaper than bottled gas 
for off-line When apparatus 
is developed which can accomplish space 
cooling as well as heating, solar installa 
tions will be cheaper to own and operate 
than conventional equipment throughout 
the southern half of the United States 


locations 


Solar Water Heating—Present Practices 
and Installations, by E. A. Farber, Mem 
ASME, University of Florida, Gainesville, 
Fla 1957 ASME Semi-Annual Meetin 
paper No. 57—SA-45 maltilithograghed: 
available to April 1, 1958 


Sotar water-heating practices and in 
stallations currently in use are the sub 


SO, in an effluent process by scrubbing 
with very large quantities of slightly al 
kaline river water. In a_ noneffluent 
process the gas is scrubbed with a water 
slurry of lime or chalk 

Other scrubbing processes use ammonia 
in ammonium sulfite with the intention 
of producing some usable product in the 
form of ammonium sulfate, sulfur di 
oxide, or 
monia solutions are being used for the r 
moval of sulfur dioxide, and it is claimed 
that one-state scrubbing will reduce the 
concentration of SO, in flue gas to 800 
ppm; a second scrubbing brings the con 
Further 


sulfuric acid. Aqueous am 


centration down to 300 ppm 
descriptions are given of other scrubbing 
processes 

Removal of contaminants from the air 
by adsorption processes and chemical 


conversions are also noted 


jects of this Solar hot-water 
systems are quite similar. They all must 
have a unit exposed to the sun which ts 
able to absorb a considerable portion of 
the incoming direct and diffuse energy of 
to heat; and a 


paper 


the sun and convert it 
tank which stores the water 

Variations in solar hot-water systems 
are usually in the design of the absorber 
There are five different classes of absorber 
units. The pan-type unit 
pan filled with water. The pan, coated 
with a paint which is highly absorbent 
after converting the absorbed energy into 
heat delivers it to the water. In another 
type of unit, a sinusoidal tube absorbs 
solar energy and heats the water inside it 
In many areas this tube is placed on a 
‘hot box,"’ a box in 
Other types 


consists of a 


metal sheet and ina 
sulated against heat losses 
use straight round or oval ducts connected 
The tubes can be hori 
The new deve lop 


by two headers 
zontal or inclined 
ment of making tubes directly in the 
sheet by hydraulically expanding th« 
sheet belongs in this same category. The 
flat plate type absorber consists, in its 
simplest form, of two flat plates or thin 
metal sheets fastened at the edges. A 
thin layer of water flows between the 
plates and gives all the advantages of the 
straight tube closely spaced unit, but is 
less expensive. Yet another type, the 
Kawai solar water heater used in Japan 
heats the water while it slowly flows 
from top to bottom through a fabric b 
tween two metal plates which are placed 
in a hot box 

Hot-water storage is expensive. Sufh 
cient capacity for storage must be pro 
vided so that hot water can be stored for 
use when there is no sunshine. For an 
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average family, in most parts of Florida, 
a solar hot-water system having a storage 
capacity of 20 gal of hot water per person 
per day proves satisfactory. For an 
average December day in most of Florida 
a standard absorber will heat a minimum 


Metal Processing 


rature in Metal Cut- 
ting and Its Effects on Shear-Flow 
Stress, by Dimitri Kececioglu, Mem 
ASME, Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis. 1957 ASME Semi 
Annual Meetin aper No. 57—-SA-70 
multilitho aiid to be published in 
Trans. ASME; available to April 1, 1958 


Shear-Zone Tem 


RecaTionsmips are given from which 
the mean shear-zone temperature in ob 
lique as well as in orthogonal cutting 
can be calculated. The mean shear-zone 
temperature, developed when machining 
SAE 1015, 118 Bhn seamless-steel tubing 
under a wide range of cutting conditions, 
is calculated and is found to vary from 
about 410 to 840 F. The effect of the 
mean shear-zone temperature on the mean 
shear-flow stress is studied, In general, 
the mean shear-flow stress is found to 
decrease by about 1800 psi for a 100-F 
increase in the mean shear-zone tempera 
ture within the range of 410 and 840 
F. This compares with the little or no 
effect of the mean shear-zone tempera 
ture on the mean shear-flow stress re- 
ported by Shaw and Finnie, and Chao 
and Bisacre, respectively. A more com- 
prehensive approach is proposed to estab- 
lish the effect of the important shear 
zone factors on the mean shear-flow stress 


The Chatter of Lathe Tools Under 
Orthogonal Cutting Conditions, S. A 
Tobias, University of Cambridge, Cam 
bridge, England, and W. Fishwick, Univer 
sity College, Swansea, England 1957 
ASME Semi-Annual Meeting paper No 
57-—SA-19 Cin type; to be published in 
Trans. ASME; available to April 1, 1958 


A MATHEMATICAL theory of the chatter 
of lathe tools is presented. Two types 
of chatter are distinguished depending 
on whether the chatter amplitudes fall 
in the direction of the tool shank or in 
the direction ef the workpiece velocity 
The physical causes of chatter taken into 
consideration are the chip-thickness- 
variation effect, the penetration effect, 
and the slope of the cutting-force against 
cutting-speed curve. The results of the 
mathematical theory are presented in the 
form of stability charts. With these, 
chatter arising during the first revolution 
of the workpiece and that occurring 
during subsequent revolutions are dis- 
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of 1'/s gal of water per square foot per day 
from the air temperature to 140 F, Using 
these data, a solar hot-water system for a 
family of four should have at least an 
80-gal storage tank and a 53-sq ft ab- 
sorber 


cussed. It is shown that the stability of 
the system is affected by the workpiece 
velocity, the workpiece material, the 
geometrical shape of the tool and the 
tool shank, and so on, and that, under 
certain conditions, the chip-thickness 
variation may have a stabilizing in 
fluence. The paper deals only with the 
effect of the various parameters on the 
stability conditions and is not concerned 
with the problem of which types of 
chatter do actually occur in practice 


ay oo Measurement of Metal- 

‘utting Temperature Distributions, 
by G. S. Reichenbach, Assoc. Mem. ASME, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass 1957 ASME Semi-Annual 
Meeting 7: No. 57—SA-53 (multi- 
lithographed; to be published in Trans 
ASME; available to April 1, 1958). 


Two new methods of measuring cutting 
temperatures have been evaluated. The 
first is a radiation technique using a lead- 
sulfide cell. The cell is arranged to sight 
through a small hole drilled in the work 
material sensing radiation from the shear 
plane and clearance face of the tool 
Peak temperatures in these regions have 
been obtained but shear-plane tempera 
ture distributions could not be deter 
mined successfully 

The second technique uses a 0.005-in 
single wire embedded in the side of a 
workpiece as a thermocouple. With 
orthogonal cutting the tool passed be 
neath the wire so that the wire passed 
up the tool face still embedded in the 





SPOTUGHT 


Schematic view of embedded thermo- 
couple technique for measurement of 
metal-cutting temperature distribution 
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chip. By this method it was possible to 
determine the temperature field through- 
out the chip and work. These tem- 
perature ficlds have been compared to 
theoretical predictions and show only 
fair agreement. The lack of agreement 
is due partially to the simplifying 
assumptions of orthogonal cutting and a 
true geometric shear plane necessary for 
theoretical solution. The necessity of 
locating the thermocouple junction on 
the side of the work introduced errors 
from side flow of the chip and certain 
other edge effects. The iteration proce 
dure of Trigger and Chao has been ex 
tended to tools of any rake angle and 
simplified by use of a conducting-paper 
electrical analog 


Analysis of Residual Stress in Ground 
Surfaces of High-Temperature Alloys, 
by R. D. Halverstadt, Assoc. Mem. ASME, 
General Electric Company, Cincinnati, 
Ohio. 1957 ASME Semi-Annual Mecting 
paper No, 57—SA-62 (multilithographed ; 
to be published in Trans. ASME; available 
to April 1, 1958) 


Restpuat stress caused by grinding 
high-temperature alloys has proved to be 
a troublesome problem both from a 
standpoint of distortion of the parts and 
from reduced endurance limits. A com 
plete analysis was made which measured 
the effect of grinding-wheel speed, grind 
ing-wheel hardness, grinding fluid, down 
feed, and work speed on the residual 
stress level in the surface of three alloys 
used in modern aircraft gas-turbine de 
sign. The results of the study show that 
stresses can be minimized by using lower 
wheel speeds and down feeds, increasing 
work speed, and using a sulfurized oil as 
the grinding fluid 


Lubrication 


Oil Seals to Provide Positive Lubrication 
on Large or High-Speed Thrust Bear- 
ings, by R. A. Baudry, Mem. ASME, G. E 
Peterson, Assoc. Mem. ASME, and G. D 
Cooper, Westinghouse Electric Corporation, 
East Pittsburgh, Pa. 1957 ASME Semi 
Annual Meeting paper No. 57—SA-74 
multilitho noe B to be published in 
Trans. ASME; available to April 1, 1958 


VerticaL water-wheel generators are 
provided with large thrust bearings the 
surfaces of which are separated by a hy 
drodynamic oil film. In order to insure 
the formation of the required oil film, a 
continuous and sufficient supply of oil is 
required 

This paper considers the fact that, on 
high-speed machines, the oil in the bear- 
ing reservoir may become aerated to a 
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Process Industries 


Performance Prediction for a Process 
Heat-and-Power Complex by Resist- 
ance Concept, by C. F. Kayan, Mem 
ASME, Columbia University, New York, 
N. Y. 1957 ASME Semi-Annual Mecting 
paper No. 57—SA-16 (in type; to be pub- 
ished in Trans. ASME; available to April 
1, 1958 


IN PROCESS-PLANT ¢Nginecring, systems 
of process-fluid heating combined with 
power gencration are often of such com 
plex character that orthodox analytical 
methods of mathematical, graphical, and 
numerical nature prove inadequate. In 
general, solution of thermal-energy flow 
processes, particularly under off-design 
conditions, is fraught with many com 
plications; under these circumstances, 
recourse to analysis via the resistance 
concept of energy flow, offers distinct 
advantages. Furthermore, in terms of 
the concept which expresses flow as the 
result of a motivating force acting against 
resistance, be simulated 
analytically by electrical flow with its 


processes may 
attendant circuitry; that is, by electrical 
analogy 

In the heat-and-power process plant 


considerable extent by turbulence at the 
bore and the periphery of the thrust bear 
ing. Such acration of the oil may inter 
fere with the formation of the desired oil 
film. The proper application of laminar 
fluid seals at the bore and periphery of the 
thrust-bearing runner, and the mainte 
nance of positive pressures at these seals 
effectively prevent aeration of the oil in 
large and high-speed thrust bearings, 
thus insuring adequate lubrication 
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Cross section of transparent inner oil 
guard with laminar fluid seal rings. The 
seal ring is supported from the oil guard, 
and is found to prevent turbulence and 
aeration of the ail oven at high rotational 
speed. 
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treated, a prime mover, such as a steam 
turbine, exhausts directly to a vapor 
condensing fluid heater, thus serving, in 
effect, as a power-producing ‘‘reducing 
valve.’" In the 
performance of the turbine, as to steam 


such an arrangement, 
consumption and corresponding steam 


exhaust, is greatly influenced by the 
heater conditions; conversely, the heater 


performance is directly dependent on the 


Influence of Load and Thermal Distor- 
tion on the Design of Large Thrust 
Bearings, by R. A. Baudry, Mem. ASME, 
and E. C. Kuhn, Assoc. Mem. ASME, West 
inghouse Electric Corporation, East Pitts 
burgh, Pa., and W. W. Wise, Westinghouse 
Electric Corporation, Philadelphia, Pa 
1957 ASME Semi-Annual Mecting paper No 
5$7—SA-73 (multilithographed ; She pub- 
lished in Trans. ASME; available to April 1, 
1958 


AN appreciaBLe part of the available 
electrical energy is generated by hydro 
electric units of the vertical type. Th 
speed and size of these units are selected 
to obtain the most economical and eff 
cient installation. For many years in this 
country the trend has been toward ma 
chines of larger rating and lower speed 

High-capacity vertical water-whecl 
generators require large thrust bearings in 
which the load is carried on a thin hy 
drodynamic film of oil. Thermal and 
load distortion of the bearing parts hav 
to be limited to a low value to permit the 
normal and complete formation of the oil 
film predicted by the hydrodynamic 
theory of lubrication load 
and thermal distortion materially affect 
bearing and may result 
in bearing failure 


Excessive 
performanc c 


This paper describes some design con 
siderations given vertical water-whecl 
generator thrust bearings in order to 
avoid highly concentrated loading during 
the starting period and to obtain mini 


associated stcam-turbine 
The prediction of over-all performance 
characteristics of such an integrated com 
plex is one in which the resistance con 
cept is of unique value. Adaptation to 
simulation via electrical analogy thus 
introduces another tool for the study of 
combined process-and-power systems, the 
demonstration of which is the particular 
purpose of the present paper 


performance 


mum distortion of the pad during opera 
tion at normal speed and load, The 
major considerations are of pressure dis 
tribution on thrust-bearing pads with 
disk-type and multiple-type support; 
and of pad distortion, due to hydrody 
namic pressure of the oil film or resulting 
from thermal gradients 


The Prediction of Journal-Bearing 
Temperatures by the Application of 
Heat-Transfer Theory and Data, by 
A. H. Burr, Mem, ASME, and D. Dropkin, 
Cornell University, Ithaca, N. Y 1957 
ASME Semi-Annual Meeting paper No 
57—SA-89 (multilithographed; available 
to April 1, 1958 


A sounD basis in heat-transfer theory, 
together with coefficients, has been pre 
sented for the predetermination of bear 
ing Operating temperatures, The rotat 
ing shaft is found to be a major source of 
heat dissipation. To minimize the cut 
and-try nature of the calculations, certain 
approximations are indicated uniform 
temperature throughout the bearing 
equal temperatures in bearing and oil 
film, a central position for the adiabatic 
plane, and a constant combined convec 
tion and radiation coefficient for the 
shaft 

The initial test resules with a bearing 


of cylindrical shape and effective shaft 
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length twice the bearing length, justify 
the approximations and indicate that 
basic theory may be successfully applied 
When additional experimental data be 
come available, it is hoped that charts 
may be developed for the further simpli 
fication of temperature calculations 


of Heat Conductance on 
Characteristics, by 
and E. Saibel, Mem 
ASME, Carnegic Institute of Technology 
Pittsburgh, Pa. 1957 ASME Semi-Annual 
Meeting a No. 5$7-—-SA-90 (multi 
lithographed; to be published in Trans 
ASME, available to April 1, 1958 


The Effect 
Slider-Bearing 
W. H. Guilinger 


Tus paper discusses the problem of the 


Applied Mechanics 


Stress-Strain Relations and Vibrations 
of a Granular Medium, by J. Duffy and 
RK. D. Mindlin, Mem. ASME, Columbia Uni 
ersity, New York, N. Y. 1957 ASME Ap 
plied Mechanics Summer Conference paper 
‘oO 57 APM-39 (in type, to he pub 
lished in the Journal of Applied Mechanics, 
available to April 1, 1958) 


A DIFFERENTIAL Stress-strain relation is 
derived for a medium composed of a face 
centered cubic array of clastic spheres in 
contact The relation is 
based on the theory of elastic bodies in 
contact, and includes the effects of both 
normal and tangential components of 
contact forces. A description is given 
of an experiment performed as a test of 
the contact theories and the differential 
stress-strain relation derived from them 
The experiment consists of a determina 
accom 


stress-strain 


tion of wave velocities and the 
panying rates of energy dissipation in 
granular bars composed of face-centered 
Experimental 
agreement be 


cubic arrays of spheres 
results indicate a close 
tween the theoretical and experimental 
values of wave velocity. However, as in 
previous experiments with single con 
tacts, the rate of energy dissipation 1s 
found to be proportional to the square of 
the maximum tangential contact force 
rather than to the cube, as predicted by 


the theory for small amplitudes 


Stresses in a Perforated Strip, Chih-Bing 
Ling, Acronautical Research Laboratory, 
Taichung, Taiwan, China. 1957 ASME Ap 
lied Mechanics Summer Conference paper 
No 57—APM-8 (in type; to be published 
in the Journal of Applied Ke hanics, available 
to April 1, 1958) 


Tuts paper presents an analytic solution 
of the classical problem dealing with the 
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slider bearing when the heat generated in 
the oil by its internal friction affects the 
density and viscosity, and when the pres 
sure generated in the oil affects the den- 
sity and viscosity, and when this heat 
may be conducted in the fluid and through 
the bearing and slider surfaces 

Starting from the Navier-Stokes equa 
tions, the equation of continuity, and the 
equation of dissipation, by considering 
orders of magnitude as is generally done 
in boundary-layer theory, these equations 
are reduced to tractable form 

The equations are then put in form for 
machine calculation, and a method of 
carrying out the calculations as well as a 
type of error control are suggested 


stresses in an infinite strip having an 
unsymmetrically located perforating 
hole 

The solution is applicable to any stress 
system acting in the strip, which is sym 
metrical with respect to the line of sym 
metry of the strip. The required stress 
function is constructed by using four 
serics of biharmonic functions and a bi 
harmoric integral. The 
biharmonic functions are formed from a 
harmonic functions 


constructed for the pur 


four serics of 
class of periodic 
specially 
pose 
The solution can be regarded as a com 
plete solution of the problem in the sense 
that, unlike the previous solutions by 
Howland, Stevenson, and Knight for a 
symmetrically perforated strip, it is valid 
in the entire strip. Numerical examples 
are given for the fundamental cases of 
longitudinal tension and transverse bend 


ing 
& 


The Sector Problem, by G. Horvay, Mem 
ASME, and K. L. Hanson, General Electric 
Research Laboratory, Schenectady, N. Y 
1957 ASME Applied Mechanics Summer 
Conference paper No. 57—APM-30 (in 
type; to be published in the Journal of Ae 
plied Mechanics; available to April 1, 1958) 


On He basis of the variational 


method, approximate solutions 


{DAD, [Ng O, FKOHG 
FOG, r 

of the biharmonic are estab 
lished for the circular sector with the 
following propertics: The stress func 
tions fA, create shear tractions on the 
radial boundaries; the stress functions 
f,g, create normal tractions on the radial 
boundaries; the stress functions F,H, 


create both shear and normal tractions 


equation 


on the circular boundary, and the stress 
functions F,G, create normal tractions on 
the circular boundary. The enumerated 
tractions are the only tractions which 
these function sets create on the various 
boundaries of the sector. The factors 
fir) constitute a complete set of ortho 
normal polynomials in r into which (more 
exactly, into the derivatives of which 
self-equilibrating normal or shear trac 
tions applied to the radial boundaries of 
the sector may be expanded; the factors 
F,(@ constitute a complete set of ortho 
normal polynomials in @ into which 
shear tractions applied to the circular 
boundary of the sector may be expanded; 
and the functions F,"’ + F, constitute a 
complete set of nonorthogonal polyno 
mials into which normal tractions ap 
plied to the circular boundary of the 
sector may be expanded. Function 
tables, to facilitate the use of the stress 
functions, are also presented 


The Elastic Coefficients of the Theory of 
Consolidation, by M. A. Biot, Mem 
ASME, and D. G. Willis, Shell Development 
Company, New York, N. Y. 1957 ASME 
Apphied Mechanics Summer Conference 
paper No. 57—APM-44 Cin type; to bi 
published in the Journal of Applied Mechanics, 
available to April 1, 1958) 


Tue theory of the deformation of a 
porous clastic solid containing a compres 
sible fluid been established by 
Biot 

In this paper methods of measurement 
are described for the determination of th« 
clastic coefficients of the theory. Th: 
physical interpretation of the coefficicnts 
in various alternate forms is also dis 
cussed. Any combination of measure 
ments which is sufficient to fix the proper 
ties of the system may be used to deter 
mine the coefficients. For an isotropic 
system, in which there are four cocth 
cients, the four measurements of shear 
modulus, jacketed and unjacketed com 
pressibility, and coefficient of fluid con 
tent, together with a measurement of 
porosity appear to be the most conven 
ient. The porosity is not required if th« 
variables and coefficients are expressed in 
the proper way. The coefficient of fluid 
content is a measure of the volume of fluid 
entering the pores of a solid sample during 
an unjacketed compressibility test. Th« 
stress-strain relations may be expressed in 
terms of the stresses and strains produced 
during the various measurements, to give 
four expressions relating the measured co 
efficients to the original coefficients of the 
consolidation theory. The same method 
is easily extended to cases of anisotropy 
The theory is directly applicable to lineat 
systems but also may be applied to incre- 


has 
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mental variations in nonlinear systems 
provided the stresses are defined prop 
erly 


On the Principle of Haar and von Kar- 
man in Statically Determinate Prob- 
lems of Plasticity, by Leo Finzi, Polytech 
nic of Milan, Milan, Italy 1957 ASMI 
Applicd Mechanics Summer Conferenc« 

nh No. 57—APM-6 (in type; to be 

published in the Journal of Applied Mechanics; 

available to April 1, 1958 


In 1909 Haar and von Karman stipu 
lated a variational principle as the 
basis of the theory of plasticity. This 
principle is an extension of the principle 
of least work to clastic-plastic bodies; 
it involves not only the strain energy of 
the clastic part of the body, bur also an 
elastic strain cnergy attributed to the¢ 
plastic part 

The latter strain energy is defined as 
the energy that would be recovered on 
removing the loads and relieving all in 
ternal bonds connecting the particles of 
the body Accordingly, the principle 
of Haar and von Karman is not suitabk 
for a generic elastic-plastic body but only 
for the bodics with special stress-strain 
relations: for instance, the relation of 
Hencky 

This paper is concerned with problems 
of contained plastic dc formation, particu 
larly the completely statically deter 
minate problems of plasticity It is 
shown that, for these problems, a varia 
tional formula, similar to the one express 
ing the principle of Haar and von Kar 
man, holds independently of the plastic 
stress-strain relations and the yicld con 
dition. The fact is emphasized that in 
these problems the essential element in 
the variational formulation is the clastic 
region surrounding the plastic one, so 
that the latter appears only inasmuch as 
its presence allows the elastic-region 
variations of ficld besides variations of 
energy density These ideas are ex 
plained by way of a simple exampk 
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Sliders, by F. J. Werrer and 
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57—-SA-23 Design and Testing of Contair 
ment Provisions for the Engi 
necring-Test Reactor, by A. L 
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Practices and Installations, by 


E. A. Fanner 


Wood Industries 


<7 


) 


SA-78 


APM-4 


APM-8 


APM-9 


APM-10 


APM-11 


Remote-Control Systems for Set- 


Availability List 


SA-8}3 


1957 


Applied Mechanics 


Conference 


Title and Author 
Calendering of a Viscoelastic 
Material, by P. R. Pastay 
A Direct Method for Deter 
mining Airy Polynomial 
Stress Functions, by Caine 
Yuan Negot 

Forced Vibration of Systems 
with Nonlinear, Nonsym 
metrical Characteristics, by 
S. MaAHALINGAM 

The Forced Lateral Oscillations 
of Trailers, by A. Suipar and 


P.R. Pasay 


Deformation of Elastic Parabo 
loidal Shells of Revolu 
tion, by C. N, De Sinva 


On the Principle of Haar and 
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Symmetrical Buckling of a 
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Thin Plate, by J. L. Curcrsres 
and H. S. Heaps 

Stresses in a Perforated Strip, 
by Cuit-Bino Lino 
An Elongating Sering Under 
the Action of a Transverse 
Force, by Warner Goro 
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Motion and Stress of an Elastic 
Cable Due to Impact, by 
F.O. Rinoies 

A Study of the Propagation of 
Flexural Waves in Elastic 
Beams, by E. A. Rippearcer 
and H. N. AsramMson 

Response of Nonlinearly Sup 
ported Spherical Boundaries 
to Shock Waves, by M. L 


Baron 
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ting Sawmill Carriages, by 
L. R. Gensman 


A Mechanical Unit for Taper 
Sawing, by M. H. Maree and 
J. M. Maruszax 


Wood Equivalents—Logs to 
Boards, Plywoods, and Prod- 
ucts From Residuals, by S. M 


Baroni 
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Unsteady Flow of Gas Through 
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dium, by R. E. Kipper 
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Finite Twisting and Bending of 
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Plates, by Eric Reissner 
Displacements in a Wid 
Curved Bar Subjected to 
Pure Elastic-Plastic Bending, 
by B. W. Suarrze and R. N 
House, Jr 
Photothermoclasticity An 
Exploratory Study, by 
Groror Gerarp and A. C 
GILBERT 
A Type of Flame-Excited Os 
cillation in a Tube, by J. J 
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verse Impact, by K. E 
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Snort, Jn 
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Seress-Strain Relations and Vi 
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dium, by J. Durry and R. D 
MINDLIN 
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A Donnell-Type Theory for 
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Shells, by Paut Serpe 

A Method for Solving Problems 
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Comments on Papers 





Neutron Radiation 
Comment by M. L. Bleiberg 


ALTHOUGH investigations into che 
effects of neutron bombardment upon the 
of steel are of relatively recent 


that 


propertics 
ree ognized 
effects has 


origin, it has been 


quantitative analysis of thes 
been complicated by the influence of tem 
perature on the neutron-induced property 
changes. The author of this paper? has 
added a noteworthy contribution to the 
growing knowledge of this temperacure 
dependency 

In order to interpret the elevated tem 
neutron induced 


perature effect on the 


mechanical property changes in Type 


A-302 steel, th 


make several assumptions 


author was required ro 
One of these 
number 2) was that ‘‘the change in im 
pact and tensile properties is directly pro 
integrated flux in the 


This 


assumption is certainly reasonable and is 


portional to the 
range of | ¥ 10" tol 10" nvet 
believed to be correct. However, caution 
must be exercised in extending this as 
higher exposures and in 


The 


be seen by examina 


sumption to 
particular to much lower exposures 
reason for this may 
tion of the available experimental data 
Wilson and Berggren (1)* showed that in 
Type SA 212 B steel there was a greater 
change in both impact and tensile proper 
tics after an exposure of 1 X 10” nve than 
exposure of 1 XK 10” nve 
has shown in Type SA 212 B 
maximum ductile tapact 


after an 
Bleiberg (2 
steel thar the 
strength decreased and the ductile-to 
brittle 
with exposure in the range of 3 X 10" to 
about 1.5 & 10” nve However, no 
further changes in these properties were 
10” 
which would indi 
Also, Meyer (3 
has shown that deuteron bombardment 


of SAI 150 ¢ 


transition temperature increased 


found between exposures of 1.5 X 
and 2.1 * 10” nve 
ate a saturation effect 


1019 steel, irradiated at 


Senior Engineer Betti Plant, We ting 
house Electric (¢ oe Pittsburgh, Pa 


2’ Neurror Radiation Effects on Tensil 
and Impact Properties of ASTM-A302 B 
Steel, by | Baldwin, MecHanica 
ENGINEERIN 1. 79, March, 1957, pp. 261 
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showed no change in impact strength 
after an exposure of 3.7 X 10" particles 
per second, but after an « xposure of 6.7 
10" particles per second, severe changes 
in this property were noted. Assuming 
that the nature of the damage produced by 
deuterons is similar 


by neutrons (creation of interstitial atoms 


to that produced 


and vacant lattice sites), then one could 


conclude that no change in impact 
strength in stecl would be noted below 
exposures of about 4 X 10" nvt, and that 
those changes occurring at higher expo 


sures would saturate at about 1.5 * 10” 


(FT -LBS) 


RECOVERY OF 


SA 212B 


7 PRE - | 


- 
= 
= 
* 

z 


IMPACT 


TO ANNEALING OF 
PRESSURE VESSEL STEEL 


nvt. It should also be pointed out that 
no experimental evidence is yet availabl 
to show that these property changes ar 
a function of integrated flux rather chan 
flux intensity Thar is, the question of 
whether long-time exposure at low flux 
would produce property changes identical 
with those produced by a similar int 
grated flux exposure obtained by short 
time exposure at high flux, all other fac 
tors being equal, has not been answered 

The lack of observable effects on the 
A.402 stecl at 


elevated temperatures is consistent wich 


impact strength of Type 


ENERGY DUE 


IRRADIATED 





IMPACT ENERGY TO FRACTURE AT 75°C 
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a postirradiation heat-treatment study on 
Type SA 212 B steel by Bleiberg (2) 
These results, shown in the figure, were 
obtained on specimens irradiated to 
about 2 X 10” nve at pile ambient tem 
perature (~ 100 C) and then heat 
treated at temperatures of 300 to 425 C 
for onc hour. These specimens were then 
tested at 75 C at which temperature the 
unirradiated specimens exhibited ductile 
fracture, whereas the irradiated speci 
mens were brittle. It is evident that re 
covery of notch toughness from radiation 
damage in this material after one hour 
heat-treatment starts at 350 C, increases 
with increasing temperatures, and is fully 
realized at 425 C. By assuming, as the 
author does, that Type A-302 steel be 
haves in the same manner as Type SA 212 
B steel, then the data in the figure show 
that at the upper temperature of irradi 
ation (700 F, 371 C) of the Type A-302 
stecl after a one-hour heat treatment, ap 
proximately 50 per cent of the radiation 
damage is ‘‘annealed"’ out. It has been 
shown in annealing studies of irradiated 
zirconium (by using electrical resistance 
measurements) that the point defects 
caused by neutron bombardment an 
neal out at clevated temperatures as a 
function of the logarithm of time (4), 
and presumably this is also true in steels 
Thus one would expect that 20 days at 
700 F during neutron bombardment 
would certainly be sufficient to anneal 
these defects so that no appreciable 
change in mechanical properties in the 
stecl specimens would result. Therefore 
the author's conclusions on the effects of 
irradiation at elevated temperatures are 
in agreement with the information ob 
tained at Bettis Plant and with other 
published data 
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Author's Closure 


The author wishes to thank Mr. Blei 
berg for his careful review and analysis 
of the data reported. As indicated, the 
fast neutron exposure received by the test 
specimens was calculated on the basis of 
nominal neutron flux in the irradiation 
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facility. If flux monitors were used to 
measure the fast neutron flux received by 
the test specimens, it is felt that the value 
would have been lower than that re- 
ported (3.7 X 10" nvr). If this were the 
case, it would offer more support to the 
test results reported and the conclusions 
drawn therefrom 


E. E. Baldwin.‘ 


Atomic Energy in Testing 
Comment by Ray McBrian’® 


Tus paper® is excellently prepared and 
reviews the possibilities in the applica 
tions of the testing of materials 

Each railroad in our opinion should 
fully explore as to their own possible use 
of these methods of inspections. We have 


‘ Engineer, Knolls Atomic Power Labora- 
tory, General Electric Company, Schenectady, 
N.Y 


® Director of Research, Denver & Rio Grande 
Western Railroad Company, Denver, Colo 
Mem. ASME 

* *'The Use of Atomic Energy in the Testing 
of Materials,’’ by W. M. Keller, Mecnanica 
Enoineerino, vol. 79, March, 1957, pp 258 
260, condensed from ASME Paper No. 56 
A-51 


for many years utilized a cobalc-60 
source to check the welded rail in our 6.2 
mile long Moffat Tunnel, as well as to 
check welds in the ventilating fan 

We have had activated, at the Brook 
haven National Laboratories, a wrist pin 
from an Electro Motive Diesel Electric 
unit for the study of wear problems 

Our experience in this ficld for use on 
moving diesel units has been that the 
background level of radio activity as 
picked up in the air stream and which 
lodges in the diesel air filters and in the 
crankcase lubricating oil, presents a 
problem which is not present when such 
tests are made at a static location. Meter 
ing and gaging are major fields of appli 
cation in the railroad industry in which 
isotopes can be successfully applied 

Tracer elements of isotopes can be used 
in fuels and lubricants to determine the 
actual reactions which take place during 
combustion and in lubrication. Isotopes 
of sulfur, nitrogen, and additive metals 
can all be so applied for such studies 

Railroad personnel can be trained for 
the various applications and monitoring, 
or competent laboratories in the atomic 
energy field offer such services at nominal 
costs 


Developments in Plastics Engineering 


Comment by G. B. Thayer’ 


IN GENERAL, this paper* presents a re 
view of information concerning an ade 
quate range of subjects of interest 
specially to mechanical engineers. More 
topics could have been discussed at the 
hazard of loss of emphasis of the most 
interesting and significant developments 
As a matter of experience, this hazard is 
real. If professional behavior could 
allow envy to sneak into a discussion of a 
technical paper, this discussion would in 
clude a confession of the vice on the part 
of this discusser who faced the innumera 
ble decisions concerning which litera 
ture to include and which to omit only a 
few years back. The 1951 review might 
have been better if it had combined 
brevity with good judgment in selecting 
the most significant developments of 
interest to mechanical engineers as Mr 
Maxwell has 

The review of high lights of economic 
aspects of the plastics industry at the 


’ Plastics Technical Service, The Dow Chem- 
ical Company, Midland, Mich Mem 
ASME 

* ‘Developments in Plastics Engincering 
1955-1956,"" by Bryce Maxwell, Maecnanicat 
Enoresaino, vol. 79, February, 1957, pp 
161-164, condensed from ASME Paper No 
56--A-183 
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beginning, and of socicty activities at the 
end, provides some nontechnical infor 
mation of lasting interest, which is well 
worth the time spent by mechanical 
engineers in reading 

It will be interesting to see the reaction 
of librarians who receive requests for 
copies of the literature cited in the 
bibliography. They should be perfectly 
able to find the material, but not by title 
of the article. This is not a serious fault, 
though the abbreviation is somewhat 
unusual and subject to considerable 
criticism on the part of people who like 
to be precise. Librarians also like to 
know how many pages there are in an 
article, mostly because they all must 
have, at one time or another, ordered 
photo copies of something listed by the 
page of beginning which came back 
photographed about as thick a package 
as the Manhattan telephone directory 
Once can ruin the budget of the library 
This bibliography does not contain any 
reference of such size, with the possible 
exception of the U. S. Tariff Commission 
report which this discusser has not seen 
and hence cannot be sure about its extent 

This paper is easy reading and difficult 
to put aside once started. Papers of this 
nature, for reference, need not be easy 
reading, but it helps, and we are not 
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against adding an occasional pleasant 
interlude to our ordinary routine of plain 
hard work in keeping up with the latest 
developments 


Comment by A. G. H. Dietz’ 


Wirtn the rapid expansion of engineer 
ing uses of plastics it becomes increas 
ingly difficult to keep abreast of develop 
ments. The author has done well to re 
view and summarize the major trends 
occurring in 1955-1956. Engineers gen 
erally, particularly those not dealing 
directly with plastics, should find this 


review helpful. As is usual in a review 


* Professor, Civil-Engineering Department, 
Massachusetts Institute of Technology, Cam 
bridge, Mass. Mem. ASME 


Reviews of Books 


such as this, one of the most valuable 
features is the bibliography 

The review points up, by implication 
as well as by direct reference, the con 
tinuing activity in determination of engi 
neering properties. Among the most 
pressing are the long-time mechanical be 
havior under stress, the long-time effect 
of environment including weathering, 
and better engineering design procedures 
that take into account the properties of 
plastics 


Author's Closure 


Mr. Thayer's point about the form of 
designating well taken 
This author is guilty of taking the 
easiest approach by not presenting the 


references 1s 


number of pages in the articles sighted 
To estimate the length of the articles is 
sometimes rather difficult since, in the 
journals sighted, advertisements and 
other material often are interspersed with 
the technical papers 

Professor Dictz brings up a subject 
long-time mechanical behavior) which 
is of primary current importance. This 
subject was not discussed at length in 
the paper since it is the author's fecling 
that much work must be done before we 
can reach concrete conclusions on this 


subject 


Bryce Maxwell.'” 


” Princeton University, Plastics Laboratory, 


Princeton, N. | 


And Notes on Books Received in Engineering Societieg Library 


Air Pollution and Industrial 
Hygiene 


Ain Potitution Hanpsoox 
L. Magill, Francis R. Holden, Charles 
Ackley, with Frederick G. Sawyer as edi- 
torial consultant McGraw-Hill Book 
Company, Inc., New York, N. Y. 1956 
Cloth, 5/4 * 9 in., figs, tables, references, 
index, xi and 15 chapters, cach individually 


numbered, $15 


Edited by Paul 


ENcYCLOPEDIA OF INSTRUMENTATION POR IN 
pusTRiaL HyGisne Technical editors 
Charles D. Yaffee, Dohrman H. Byers, and 
Andrew D. Hosey. Institute of Industrial 
Health, University of Michigan, Ann Arbor, 
Mich., 1956. Cloth, 9 * 12 in., illus., xvii 
and 1243 pp., $35 


Reviewed by F. S. Mallette' 


Tur Air Pollution Handbook is di 
vided into 14 sections of which sections 
1 and 2 
through 6 pertain to the science of air 
through 9 discuss 


state the problem, sections 3 


pollution, sections 
the effects, and sections 10 through 14 
cover various correct air techniques 
Some 31 contributors played a part in 
the creation of the book. For this rea 
son, there is considerable duplication—a 
problem always facing editors in a book 
made up in this way. Some of the con 


tributions could have been cut exten 
Executive secretary, ASME Committce on 
Air-Pollution Controls. New York, N. Y 


Mem. ASMI 
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sively or even omitted because of the 
coverage by other authors 

On the whole, however, the book 
presents a tremendous amount of useful 
material, so much so that a small type 
size was employed in order to reduce 
the size of the book. Only the excellent 
paper on which it is printed saves it from 
being difficult to read 

There are extensive bibliographies at 
the end of each section, a table of con 
version factors, and an excellent index 
The book makes a useful addition to the 
air-pollution library 

The encyclopedia merits its title 
Based on a symposium on instrumenta 
tion for industrial hygiene, the book d« 
scribes instruments which may also be 
used in the study of air pollution. As 
in the latter problem, the heart of 
modern industrial hygiene is measure 
ment’’ and, by the same token, identifi 
cation also 

Intended for desk use only, this large 
volume is divided into seven sections: (a4) 
Instruments for studying industrial en- 
vironments; (4) laboratory instruments 
for specific applications; (c) instruments 
for the evaluation of atmospheric pollu 
tion and for meteorological studies; (4) 
instruments for measuring gas velocities 
and for instruments for 
measuring sound and vibrations; (f) in 
struments for measuring ionizing radia 
and (g) instruments for measur 


metering; (e¢ 


tions; 


ing ultraviolet, visible, and infrared en 
ergy 

There is an 
appendix containing much 
formation, a subject index, and a name 


excellent and extensive 


useful in 


index 

Profusely illustrated, the encyclopedia 
is on good paper with readable type. It 
is highly recommended 





Books Reeeved in Library 


Rapio 
Second 
736 p., 
9500 An 
extensive and comprehensive treatise on x-ray 
diffraction theory, experimental methods of 











Tufonie wr Tecunique De LA 
CRISTALLOORAPHK By A. Guinier 
edition, 1956, Dunod, Paris, France 
6'/,4 & 9*/, in., bound. Fr. Frs 


investigation, and applications. The major 
yart of the book is devoted to normal crystal 
ine solids and powders and single crystals, 
but imperfect crystals and amorphous sub 
stances are also dealt with. X-ray apparatus, 
the general properties of x rays, and ri funda 
mentals of crystallography are covered in the 
carly chapters, and a discussion of Fourier 
transforms is appended yes to 
the ficlds of metallography, the physics of 
solids, and other sacial adaptations are of 
particular interest to engineers 


VerOrrenTLicHuNGen Des Deutscuen Srani 
pau-verpanpes. No. 9, No. 10, No. 11 

1955, 1956, 1956, Stahl bau-Verlag, Cologne, 
Germany. 114 p., 88 p., 88 p., 67/4 K 9'/s 
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Library Sorviee 

Ewoinneatno Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge 


The Library bibl: 


ographic s, maintains search and photo 


also = prepares 
tat services, and can provide microfilm 
copies of any items in its collection 
Address inquiries to Ralph H. Phelps 
Enginecring Societies Li- 
New York 18, 


Director 
brary, 29 West 39th St 
N.Y 


in., paper. DM 18.00, DM 10.50, DM 9.60 

r'hree more publications in a series issued by 

the German institute for steel construction 
No. 9 Static and dynamic analysis of sus 


pension bridges with the use of Green's func 


ASME Boiler and 
Pressure Vessel Code 


Interpretations 


Tue Boiler and Pressure Vessel Com 


meets regularly to consider 
where users have found difficulty 
Code pass 
through the following procedur: l 
Inquiries are submitted by letter to che 
Secretary of the Boiler and Pressure Ves 
scl Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) ‘Copies 
are distributed to Committee members for 
study; (3) At the nexe Committee meet 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4 
They are submitted to the Board for 
action; (§) Those which are approved 
are sent to the inquirers and are published 


mittee 
Cases 


in interpreting the These 


in Mecnanicat ENGINBERING 

The following Case Interpretations 
were formulated at the Committee mect 
ing March 1, 1957, and approved by the 
Board on April 22, 1957 


Case No. 1238 (Special Ruling) 
(Intermediate Containment Vessels) 


Inquiry: May intermediate 
ment vessels, such as shield tanks, within 
the outer or final containment vessel as 
defined in Case No. 1224 for nuclear 
reactor installations, be buile under 
Section VIII, Code for Unfired Pressure 


contain 
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tions and integral equations; particularly 
with regard to aerodynamic stability 

No. 10 Four papers dealing with various 
aspects of sunatod eed fabrication and erec 
tion, plus one brief discussion of the possible 
relation of atomic energy to the manufacture 
and use of stecl 

No. 11 Three technical articles on strength 
of materials theory and research and on steel 
construction in bridge building; also a non- 
technical article on trafic problems in Ger 
many 

Wino Turory. By A. Robinson and J. A 
Laurmann. 1956, Cambridge University Press, 
New York, N. Y. 569 p., 6 X 10 in., bound 
$13.50. Devoted to the investigation and 
calculation of the aerodynamic forces which 
act on a wing or system of wings, this book 
for sbtenanl students and acronautical 
engineers contains comprehensive discussions 
of the theory of sirtoils in two-dimensional 
steady flow, three-dimensional steady flow, 
compressible flow, and in unsteady motion 
The fundamentals of hydrodynamics required 
for an understanding of these discussions are 
covered in the opening chapter 


Vessels, without the  stress-relieving 
specified in Par. UW-2(a)? 

Reply: It is the opinion of the Com 
mittee that intermediate containment 
vessels fall under the category of those 
containing lethal substances, but still 
may be built without the stress-relieving 
required in Par. UW-2(a), provided the 
requirements of Case No. 1226, omitting 
Par. 1, are met 


Case No. 1239 
(Interpretation of Par. UG-84(d) 


(Impact Test Requirements) 
Where 


vessels in 


Inquiry. tests are re 
quired for 

100 F, the requirements of Par. UG 
84(d) as to subcooling impact specimens 
5 to 10 F below test temperature respec 
minimum operating temper 
atures -100 and 200 F may 


constitute an uneconomic burden if re 


impact 


service below 


tively for 
below 


frigerants are not commercially avail 
able for subcooling the test pieces. Ap- 
proval is, therefore, requested for per- 
forming impact with specimens 
cooled to the rem 
peratures 
Reply 
mittee that the essential requirements of 
Par. UG-84(d 
are met with the test specimens cooled 
t mpc raturc, provide | 


tests 
intended 


scrvice 
It is the opinion of the Com 
for service below —100 F 


to the service 


the transfer of specimens from the cool 
ing bath to the full accomplishment of 
testing occupies not more than the in- 
terval specified in Par. UG-84(d), and 
the coolant is volatile under ambient 
conditions with continued cooling by 
evaporation during the transfer interval 
Also, the material undergoing tests must 
exhibit an essentially flat slope of impact 
value to temperature in the range of 
temperature which may be encountered 


during the interval of testing 


Case No. 1122-5 
(Reopened) (Special Ruling) 


Revise the footnote at the end of the 
table to read 
Due to the relatively low yield strength 
of this material, the higher stress values 
at temperatures from 200 F through 
1050 F were established to permit the 
use of this matcrial where slightly greater 

The stress 
range 


deformation is acceptable 
values within the above exceed 
62'/, per cent, but do not exceed 90 per 
cent of the yield strength at temperature 
These stress values are not recommended 


for the design of flanges or piping 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NzeeD arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Revisions ap 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri 
ennially the addenda are incorporated 
into a new edition of the Code 

In the following the paragraph num 
bers indicate where the proposed revi 
sions would apply in the various sections 


Code 


of the Code 


Power Boilers, 1956 

Par. P-249 Delete 
Fig. P-32)"" at the end of the first para 
graph 


reference sec 


Taste P-7 Revise footnote (7) to 
read 

’ Due to the relatively low yield 
strength of this material, the higher 
stress valucs at temperatures from 200 F 
through 1080 F were established to per 
mit the use of this material where slightly 
greater deformation is acceptable. The 
stress valucs within the above range ex 
ceed 62!/, per cent, but do not exceed 
90 per cent of the yield strength at tem 
perature. These are not 


stress values 
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recommended for the design of flanges 
or piping 
Taste P-7 Add the 


stress values for Type 348 material 


accompanying 


Material Specifications, 1956 

SA-350 Specification 
Rolled Carbon and Alloy Steel Flanges 
Parts 


for Forged or 


Forged Fittings and Valves and 


for Low Temperature Service Revise 


Appendix which 
impact 


add Advisory 
xplains the limited 
testing Note: This appendix is avail 
able from the Secretary of the Boiler and 


to an 


value of 


Parts 
pressure 


UG-il Miscellaneous Pressurc 


Prefabricated or preformed 


parts for unfired pressure vessels which 


are subject to allowable working 


stresses due to internal or external pres 
sure in the vessel and which are fur 
nished by other than the shop of the 
manufacturer responsible for the com 


pleted vessel shall conform to all appli 


cable requirements of the Code as re 
lated to a completed vessel including 
inspection in the shop of the parts 


manufacturer and the furnishing of par 
tial data reports as provided for in UG 


fittings, valves, flanges, nozzles, weld 
ing welding caps, manhole 
frames and that 
formed by casting, forging, rolling, or 
die forming shall not require inspec 


necks, 


covers are wholly 


tion, mill test reports, or partial data 
reports, however, they shall be made 
of materials permitted under Section 
VIII of the Code or in an accepted 
standard (such as ASA the 
particular type of pressure part. Such 
parts shall be marked with the name or 
trademark of the and 
such other markings as are required by 


covering 


manutacturer 


Pressure Vessel Committee, ASME, 29 120(b) except as permitted in (a b the several standards. Such markings 
West 39th St., New York 18, N. and (« shall be considered as the manufac 
a) Cast, Forged, Rolled, or Die turer's certification that the product 
Unfired Pressure Vessels, 1956 Fermsed Srandand Pressure Parts complies with the material specifica 
Par. UG-11 Revise to read | Pressure parts such as pips tions and standards indicated and is 
STRESS VALUES TO BE ADDED TO TABLE UHA 
For Metal Temperatures Not Exceeding Deg I 
Material and 
Specificati Nominal Specified 20 to 
Number Grad ly pe Compositior Min. Tensil Notes 100 200 $00 400 §00 600 
PIPES & TUBE 
SA-213 TP348 8 Cr-10 Ni-Cb 5000 18750 18750 17000 1§800 1§200 14900 
SA-312 [P3458 8 Cr-10 Ni-Cb 5000 18750 18750 17000 1§800 1§200 14900 
SA-376 TP348 18 Cr-10 Ni-Cl 500 18750 18750 17000 15800 15200 14900 
WELDED 
SA-249 TP34s 18 Cr-10 Ni-Cb 5000 4 16000 16000 14450 13400 12900 12700 
SA-312 [P34 18 Cr-10 Ni-Cb §000 4 16000 16000 14450 1 3400 12900 12700 
PORGING 
SA-182 F348 18 Cr-8 Ni-Cl 5000 18750 18750 17000 15800 1§200 14900 
For Metal Temperatures Not Exceeding Deg F 
650 00 5( SOK 8x HX 950 1000 1150 1100 1150 1200 12% 1300 1350 1400 1450 1500 
PIPIA & TUBES 
4850 14800 14700 14550 14400 14100 13850 13500 13100 12500 SOOO §000 4600 00 2000 1550 1200 1000 
14850 14800 14700 14550 14300 14100 13850 13500 13100 12500 8000 §000 4600 2700 2000 1550 1200 1000 
14850 14800 14700 14550 14300 14100 13850 13500 13100 12500 8000 §000 4600 2700 2000 1550 1200 1000 
WELDED 
12650 12600 12500 12350 121% 12000 11800 11500 11100 10600 6800 4250 4050 24300 1700 1300 1000 450 
12650 12600 12500 12350 121% 12000 11800 11500 11100 10600 6800 4250 3050 )=—s-« 2300 1700 1300 1000-840 
PORGINGS 
14850 14800 147K 14550 14301 141 13850 13500 4100 12500 4000 $000 4600 1700 2000 1550 1200 «1000 
STRESS VALUES TO BE ADDED TO TABLE P-7 
Material and Spec 
Specification Nominal Min 20 to 
Number Grade Compositios Tens Note 100 00 400 400 §00 600 650 00 
PIPES & TUBE 
SA-213 TP348 18Cr-10 Ni-Ch §000 18750 18750 17000 15800 15200 14900 14450 14800 
SA-312 P348 18Cr-10 Ni-Ch 500K 18750 18750 17000 15800 15200 14900 14850 14800 
SA-376 TP348 18 Cr-10 Ni-C 5000 18750 18750 17000 15800 15200 14900 14850 14800 
WELDED 
SA-249 TP34 18 Cr-10 Ni-Ct 5000 s 15950 15950 14450 13450 12900 12650 12600 12550 
PORGINGS 
Alloy St 
SA-1§ F445 8 Cr-8 Ni-Ch 9000 18750 18750 17000 1 55x 15200 14900 14850 14800 
For Metal Temperatures Not I xceeding Deg F 
5 800 45 HX 5 1000 1050 1100 1150 1200 1250 1400 1350 1400 1450 1500 
Pipt & TUnm 
14700 14550 145K 14100 1385 sr 13100 10300 600 §000 4x 2200 1400 1200 WOO 50 
14700 14550 14300 14100 1385 3500 13100 10300 600 §000 4300 2200 1500 1200 WOO sO 
14700 14550 14300 1410 1385 550 131M 10300 600 §000 3300 220K 1500 1200 OO SO 
WELDED 
900 123% 12150 1 200K 117K 11500 111s x 6450 4250 2400 1850 1300 1000 5( 6% 
PORGINGS 
47K 145K 14x 41x 1385 Sx 1310 MK OK §000 5 x (x 1400 1200 HI y 
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suitable for service at the rating 
indicated. The intent of the para 
graph will have been met, if, in licu 
of the detailed marking on the part 
itself, the parts described herein have 
been marked in any permanent or 
temporary manner that will serve to 
identify the parte with the manufac 
turer's written listing of the particular 
items aad such listings are available 
for examination by the Inspector 
(2) Parts of small size falling 
within this category for which it is 
difficult or impossible to obtain identi 
fied material or which may be stocked 
and for which mill test reports or 
certificates cannot be economically ob 
tained and are not customarily fur 
nished, and which do not appreciably 
affect the safety of the vessel, may be 
used for relatively unimportant parts 
or parts stressed to not more than 
fifty per cent of the stress value per 
mitted by the Code provided they are 
suitable for the purpose intended and 
meet the approval of the inspector 
and Par. UG-6(d The 
manufacturer of the completed vesscl 
shall satisfy himself that the part is 
suitable for the design conditions 
specified for the completed vessel 
(b) Cast, Forged, Rolled, or 
Formed Non-Standard Pressure Parts 
sure parts such as shells, heads, remov 
able and pipe that are 
wholly formed by casting, forging, roll 
ing, or die forming may be supplied 
basically as materials. All parts 
shall be made of materials permitted 
under Section VIII of the Code and the 
manufacturer of the part shall furnish 
mill test reports or other acceptable evi 
Such parts shall be 


(See 1) 


Die 
Pres 


doors, coils 


such 


dence to that effect 
marked with the name or trademark of 
the manufacturer and with such other 
markings as will serve to identify the 
accompanying 
The 


vessel 


particular with 
material identification manufac 
ture! of the completed shall 
satisfy himself that the part is suitable 


for the design conditions specified for the 


parts 


compl ted vessel 

é Welded Standard Pressure Parts 
for Use Other Than the Shell of a Vessel’ 

Pressure parts such as pipe fittings, 
welding necks, welding caps 
valves, and flanges that are fabricated 
by one of the welding processes recog 
nized by the Code shall not require in 
spection, mill test seports, or partial 


nozzles, 


data re ports provided 
l All such parts are made of ma 


' Fusion welded pipe for use as the shell 
of a vessel shall be subject to the same 
requirements as a shell fabricated from plate, 
including inspection at the point of manu 
facture and partial data reports 
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terials permitted under Section VIII 
of the Code or in an accepted standard 
(such as ASA) 

(2) If are or gas welded, the weld 
ing complies with Pars. UW-26 to 
UW-40, incl 

Such parts shall be marked with the 
name or trademark of the manufacturer 
and with such other markings as will 
serve to identify the materials of which 
the parts are made. Such markings 
shall be considered as the manufacturer's 
certification that the product complies 
with (1). A statement by the parts 
manufacturer that all welding complies 
with Code requirements shall be accepted 
as evidence that the product complies 
with (2 

(3) If radiography or heat treat 
ment is required by Pars. UW-10 and 
UW-11, it may be performed either in 
the plant of the parts manufacturer or 
in the plant of the manufacturer of the 
completed vessel 

If the radiographing is done in the 
plant of the parts manufacturer, the 
completed radiographs, properly iden 
tified with the respective parts, shall 
be available to the authorized in 
spector. If the radiographs are ex 
amined in the plant of the parts Manu 
facturer, data shall be 
executed and forwarded to the vessel 


parts sheets 
manufacturer 

4) If heat treatment is performed 
at the plant of the parts manufacturer, 
a statement by the manufacturer that 
such treatment was performed shall be 
accepted as evidence of compliance 
with applicable Code paragraphs 
The manufacturer of the completed 
vessel shall himself that the 
part is suitable for the design condi 
for the completed 


satisfy 
tions specified 

vessel 

Par. UW-15(« Delete the last sen 
tence and add the following: ‘These 
telltale holes may be left open or may be 
plugged when the vessel is in service 
If the holes are plugged, the plugging 
material used shall not be capable of sus 


Welding Qualifications, 1956* + * + ° 


Q-11.1 Under P-Number 8, 
following Material Specifica 


Tasut 
add the 


Psi Minimum 
Tensile 
75,000 
75,000 
75,000 
75,000 
75,000 


Material Specification 
SA-182, Grade F348 

SA-213, Grade TP348 
SA-249, Grade TP348 
SA-312, Grade TP348 
SA-376, Grade TP348 


SA-312, 


Under Type of Material for 
to read 


Grade 347, revise (18 Cr-8 Ni 
18 Cr-10 Ni 
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taining pressure between the reinforcing 
plate and the vessel wall.” 

Par. UCL-34(b) Revise che sixth line 
to read: * provided the clad- 
ding or lining joints are welded with 
austenitic stainless stecl electrodes or a 
non-air-hardening nickel-chromium-iron 
clectrode and the composition ry 

Par. UCL-36(b) Revise the first and 
last sentence to add the words *' 
or a non-air-hardening nickel-chromium 
iron electrode’ after the words ‘‘austen 
itic chromium-nickel-steel electrodes.” 

Par. UHA-32(c) 

(c) Vessels constructed of materials 
conforming to Type 405 welded with 
electrodes that produce an austenitic 
chromium-nickel alloy steel weld de 
posit, or a non-air-hardening nickel 
chromium-iron deposit, are required to 
be stress-reliceved only when required 
by Par. UW-10 

Par. UHA-3%(b 
sentence to read 
Vessels constructed of Type 405 material 
or of Type 410 with carbon content not 
to exceed 0.08 per cent, welded with 
that produce an austenitic 


Revise to read 


Revise the second 


electrodes 


chromium-nickel weld deposit or a non 
air-hardening nickel chromium-iron de 
posit shall be radiographed when the 
plate thickness at the welded joint ex 


ceeds 1! 

Taste UHA-23 Revise footnote 
to read 

'Due to the relatively low yield 
strength of this material, the higher 
stress values at temperatures from 200 
through 1050 F were established to per 
mit the use of this materia! where 
slightly greater deformation is accept 
able. The stress values within the 
above range exceed 62'/2 per cent, but do 
not exceed 90 cent of the yield 
strength at temperature. These 
values are not recommended for 
design of flanges or piping 

Taste UHA-23 Add the accompany 


ing stress values for Type 348 material 


per 
stress 
the 


tion, Psi Minimum Tensile and Type of 
Material 


Type of Material 
Alloy Pipe Flanges (18 Cr-8 Ni 
AISI 348 Welded Alloy Stcel Tubes 
AISI 348 Welded Alloy Steel Tubes 
Alloy Pipe (18 Cr-10 Ni 
AISI Seamless Alloy Steel Tubes 


Weld Metal 
add AISI 


Under 
No 


Q-11.3 
for Anal 


TaBLe 
Analysis 


Type 3458 
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Of Current Engineering Events, News, and Comment 


EIC Reports Large Attendance at 
71st Annual Meeting in Banff 
ASME joins EIC in presenting petroleum papers 


Tue seventy-first annual meeting of 
The Engineering Institute of Canada 
at Banff Springs Hotel, June 12-14, 


created two records: It was the largest 
meeting of engineers ever held in Canada 
west of Toronto, and the largest profes 
sional meeting ever held in Banff Springs 
Horel. Total registration was 1058 

Early on Monday morning ‘Opera 
tion Banff’ commenced to function. On 
Monday there were conferences of officers, 
councilors, committeemen, and all ar 
rangements were completed 

On the morning of the eleventh the 
student delegates met. At the same time 
the Branch officers and the university en 
gineering faculty members opened their 
the annual meeting of 
Council was convened. All these meet- 
ings aroused great interest and provoked 
excellent discussion and conclusions 
After a luncheon the meetings resumed 
their deliberations 

The President's reception at 7:00 p.m 
followed by dinner was held and several 
guests from the United States and Scot 


meetings and 


land attended 


General Meeting 


Wednesday morning, June 12, the an 
aual general mecting of the Institute was 
opened by EIC President McKillop. It 
was well that it had been arranged for this 
mecting to be held in the ballroom of the 
hotel as the attendance of members con 
stituted another record in EIC history 
The advance printing and distribution of 
the Annual Report again proved to be a 
great asset. It facilitated the presenta 
tion of reports and provided time for 
questions and answers without the neces 
sity of running into ‘‘overtime.”’ At 
12:00 o'clock the meeting adjourned for 
refreshments and a pleasant, informal 
luncheon under the chairmanship of an 
nua! meeting committee chairman, W. A 
Smith of Calgary 
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The technical meetings opened in the 
Ten papers were presented on 
Wednesday with some of the presenta 
tions going on simultaneously. This 
procedure prevailed throughout the meet 
ing and made it possible to have a total of 
34 technical presentations including three 
ASME papers on petroleum topics, and a 
management panel discussion before 5:00 
p.m. on the fourteenth. Many phases 
of engineering work were covered by the 
speakers but the emphasis of the mecting 
was on the Canadian oil and gas 
Vice-President R. M. Hardy of Ed 
monton chaired the dinner on Wednesday 
evening at which retiring President V. A 
McKillop was the speaker 
Wednesday's technical 
finished at noon and during the afternoon 
a golf tournament and a bus tour through 
the mountains formed the program 
That evening the annual dinner of the 
Canadian Association of Consulting En 


afternoon 


presentations 


E. S. Newman, News Editor 


EIC Petroleum Dinner 

were held simultaneously. Ac the Insti 
tute dinner the speaker was C. O. Nickle 
of Calgary who gave a clear and concis« 
verbal picture of the past, present, and 
fucure of Canadian oil and gas develop 
J. C. Sproule of Cal 
Following the 


gincers and the 


ments and reserves 
gary was the chairman 
two dinners there was a presentation of 
the ‘Pipeline Musical Revue,’ written 
produced, sung, and acted by the wives 
and members of the Calgary Branch of 
EIC, This show was, undoubtedly, the 
entertainment high light of the meeting 
It was topical, tuneful, and clever 

Throughout Thursday morning the 
new council held its first meeting and 
in the afternoon the Consultants held 
their annual mecting 


Technical Sessions 


On Friday, the fourteenth, technical 
sessions went on continuously from 9: 
a.m. until noon and were resumed at 
2:00 p.m. with final papers of the meeting 
being presented at 4:00 p.m 

Vice-President R. L. Dunsmore chaired 
luncheon at which retiring 


McKillop _ pres« nted 


Friday's 


pre sident Vernon 





Conference on Engineering Education shown in session. 


38 educators from 16 universities. 


stitute of Canada. 


The conference attracted 
The meeting was held Tuesday, June 11, at the 
Banff Springs Hotel, complementary to the annual meeting of The Engineering In- 


Dean H. G. Conn of Queen’s University presided. 
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IN CANADA 
EIC President V. A. 
McKillop and ASME 
President W. F. Ryan are 
shown signing the 
revised agreement for 
mutual co-operation 
between the two 
societies. L. Austin 
Wright, EIC General 
Secretary, looks on. 
The signing ceremony 
took place in Montreal, 
P. Q., Can., May 6, 1957, 
during the ASME- 
FIC International 
Council meeting. 


certificates of honorary EIC member 
J. O. Martineau, Quebec, Que.; 
McNaughton, Ortawa, Ont 
Lethbridge, Alta.; W.S 
Prizes and medals 


ship to 
*> 
P.M 
Wilson 
of the Institute were awarded as well 
Following the presentation of the 
President McKillop unveiled a 


commemorating 


Sauder 
Toronto Ont 


awards 
stainless-stcel plaque 


Henry J 


gincer who spent most of his professional 


Cambie, a pioneer railroad en 
life in the west surveying and building 
lines for the C.P.R The plaque will be 
permanently located in the C.P.R. station 
at Vancouver 

The Management panel, held in the 
afternoon, was an outstanding success 
Bruce A. C. Hills of Montreal, president 
of Urwick Currie Limited, was the chair 


C. M. Anson of Sydney, N. S., left, being 
congratulated by V. A. McKillop of 
London, Ont. Mr. Anson succeeded, on 
June 14, Mr. McKillop as president of 
The Engineering Institute of Canada. 
Mr. Anson took office at the 7 ist 
annual BIC meeting. 
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man His copanelists were R. A. Emer 
son, Montreal, vice-president, operations 
Canadian Pacific Rail 


chairman 


and maintenance, 
way; D. M 
general manager; Manitoba Hydro Ele 
tric Board; A L Bishop, president, 
Consumers Gas, Ltd., Toronto; W.H 
Young, manager Chemical-Metallurgica] 
Division, Sherritt Gordon Mines Ltd 
Fort Saskatchewan, Alberta. 

The Annual Banquet on Friday night 
was one of the most colorful events of the 
The 


“piped-in’’ by a woman piper 


Stephens, and 


mecting head-table guests wer¢ 
and they 
were a truc representation of the engineer 
ing profession of Canada, Britain, and 


the United States. Justice S. Freedman 
of the Court of Queen's Bench, Manitoba 
was the speaker and he based his address 
on Canadian and world events during the 
first 70 years of che Institute, 1887-1957 
His humor, pathos, descriptions, and 
conclusions completely held his audienc« 

The formal part of the 
cluded with Vernon A. McKillop turning 
over the presidency of the Institute to 
Clement M 


aon audience 


evening con 


This was done be 
fore which gave Mr. Mc 
Killop and Mr. Anson a standing ovation 


Anson 


Immediately after this dinner the annual 
I I¢ ball commenced 

Throughout the meeting the women 
had a program of interesting and enter 
taining events 

On Saturday morning many of the en 
gineers and their wives left for cours of 
some of the Alberta oil fields and parts of 


the Trans-Canada Highway. 
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Availability List —ASME- 
EIC Petroleum Papers 


Tue papers in this list are available in 
separate copy form until April 1, 1958 
paper number 
will be returned 


Please order only by 
otherwise the order 
Copies of these papers (25 cents to mem 
50 cents to nonmembers) may be 
ASME Order Depart 


New York 18 


bers; 
obtained from th 
ment, 29 West 39th Street 


N. ¥ 
Title and Author 


Automatic Computing for 
Operating 
Moort 


River and 


Paper No. 
ASME-EI¢ 
Process-Unit 
Guides, by H. F 
ASME-EI rt Peace 
Alaska Highway 
Gathering System, by 
4. L. Berry and B. I 
Mort Al 
Manufactur und = Metal 
lurgy of Flash-Welded 
Line Pipe, Pare 1, by 
M 4. Scnen, G. I 
Fratrcuer, S. L. Henry 
and E. H 
Brittle Fraceure in Steel as 
Related to Flash-Welded 
Line Pipe, Parte 2, by 
M 4 SCHEII G. Ff 
Frarcuer, S. L 
and E. H 
Low-Temperatur Burst 
Tests of Flash-Welded 
Pipe, Part 3, by 
Scum, G. E, 
Henry 


Gas 


Uncxer 


Henry 


Uscker 


Line 
M A 
Frarcuer, 8. L 


and E. H 


Uscker 
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D. M. Boyd Reports on Evolution of 
Japanese Industrial Revolution 


Presents ASME Scroll of Congratulations to 
Japan Automatic Control Society in Tokyo 


AN INDUSTRIAL revolution which is 
adding new significance to the legend 

Made in Japan"’ is beginning to swell 
like an incoming tide in that Far Eastern 
country, says David M. Boyd, Jr., Mem 
ASME, head of Universal Oil Products 
Company's instrument department 

Mr. Boyd, who was guest of honor and 
principal speaker at the celebration April 
16 of the founding of the Japan Society of 
Automatic Control in Tokyo, reported on 
his return that increasing emphasis is 
being placed upon the production of pre 
cision scientific equipment rather than 
inexpensive goods for which the Japanese 
were noted prior to World War II. He 
also served as Honorary ASME Vice 
President, representing the Society at the 
celebration 

Japan's rise in stature as a producer of 
highest quality precision scientific equip 
ment can be laid at the doorstep of the 
Imperial Navy which, prior to Pearl 
Harbor, prodded the optical industry into 
producing fire-control instruments of ex 
ceptional merit, Mr. Boyd said 


Optical Industry Shows the Way 


Encouraged by the results of this ven 


ture, the optical industry curned its 
attention to the photographic market 


Through joint research efforts of all 


Japanese optical firms, a new glass was 


developed which had a higher index of 
refraction than any other then on the 
market. Thus the Japanese were able to 
produce faster and better lenses for such 
equipment as cameras, Microscopes, sur 
veying instruments, field glasses, and the 
like than had been made previously 

He said that the success of the optical 
firms in capturing a large share of the 
world markets in their fields so encour 
aged other types of industry to strive for 
quality products that they began setting 
higher standards for their goods, and 
thus were sown the seeds of the indus 


trial revolution 


Precision Equipment Follows 


Now, Mr. Boyd reported, there is 





D. M. Boyd, Jr., right, presents ASME scroll of congratulations to Prof. Kankuro 


Kaneshige, /eft, president, Japan Society of Automatic Control, on the tenth anni- 


versary of the society's founc 
center, smilingly approves. 


AUGUST, 1957 


ing, April 16, in Tokyo. 


Prof. Yasundo Takakashi. 


growing evidence that Japanese industry 
is concentrating on producing precision 
scientific equipment because low volume 
and the extreme degree of accuracy 
required do not lend themselves to auto 
matic production. He said the quality 
products being made are not economical 
to produce in the United States because 
of the large number of man-hours rc 
quired, whereas in Japan there is a tre 
mendous pool of inexpensive labor 


Industrial Revolution 
But this industrial revolution has 
created a serious problem for the Japa 
nese, Mr. Boyd believes, because it has 
brought about an acute shortage of tech 
nically trained engineers—a_ situation 
which has a striking parallel in the 
United States. Mr. Boyd said I de 
a serious which the 


tected obstacle 


Japanese must overcome quickly if the 


industrial revolution is to continue at its 
present rapid pace, namely, a lack of co 
operation between industry and institu 
tions of higher learning 

“Industry feels that colleges and uni 
versitics are too theoretical in thet 
approach to problems, while on the other 
hand the schools believe that industry is 
and unwilling to pay 
There must be a meet 


too materialistic, 
for brain power 

ing of minds whereby industry employs 
professors as consultants in order that the 
educators may learn some of the practical 
problems found outside of the classroom 
and industry may determine how thi 
application of theory can improve the 
quality of production.” 


Mr. Boyd's appearance before the 


Japan Society of Automatic Control was 


the high point of a trip to the Orient 
which lasted nearly a month, A larg 
group of automatic control engineer 
from the Tokyo area heard him discus 
the ‘‘Effect of Hysteresis on the Deriva 
tive Control keynot 
talk at the tenth anniversary celebration 
in Tokyo's University 


Function’’ as the 


which was held 
Club 

The UOP instrument chief presented 
scrolls from the American Institute of 
Chemical Engineers and The American 
Society of Mechanical Engineers, and a 
gavel from the Instrument Society of 
America to Dr. Kankuro Kaneshig« 
president of the Japan Society of Auto 
matic Control 

He presented a paper entitled ‘Recent 
Advances in Process Control” before a 
joint meeting of the Society, of Chemica! 
Engineers of Japan, the Chemical Society 
of Japan, and the Fuel Society of Japan on 
April 18, also at the University Club 

The same paper was read before a 
meeting of Universal process licensees in 
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the Far East on the next day at the 
University Club, and he repeated it on 
April 22 and 26, at the University of 
Kyoto and on the Island of Kyushu, 
before branches of the Japan Society of 


Automatic Control and the Society of 
Chemical Engineers of Japan. These 
groups presented him with a 150-year- 
old, gold-handled Japanese throwing 
knife, which is now used as a letter 


opener, at the conclusion of his appear- 
ance at the university 

Before returning home, Mr. Boyd 
visited all petroleum refineries in Japan 
which license UOP processes 


UET’s Engineering Foundation Makes Grants to 28 Projects 


ENGINEERING research will go forward 
on a wide front with new grants made by 
the Engineering Foundation, a depart 
ment of United Engineering Trustees, 
Inc., at its annual meeting held in New 
York, N. Y., May 16. Appropriations 
1957-1958 fiscal year total 
$69,000. They will initiate or advance 
28 projects, which will receive nearly 
$1 million in support. The 
projects to which funds have been allo 
cated represent all the important branches 
of the They .are being 
carried out in government, 


for the 
industry 


profession 
university, 
and industrial laboratories all over the 
country under sponsorship of the major 
enginecring socictics 


Column Research Council 


This year, Engineering Foundation is 
making a special grant of $3500 for an 
new project of the Column 
Research Council, which promises ulti 
mately to yield safer, cheaper structures 
A special grant-—-contingent on the proj 
receiving an equal amount of 
outside support--will be used in prepar 
ing a general guide for the preparation of 
specifications on the subject of metal 
The 
new project is aimed at making use of 
new data relating to the strength of 
compression members by offering the 
profession an over-all guide, with optional 
clauses covering a variety of situations 
Ie will supplement rather than supplant 
existing specifications and make available 
for practical application the results of 
scientific research. The proposed guide 
will be dedicated to the late Shortridge 
Hardesty, long-time member and chair 
man of the Column Research Council 

In the cleven years of its existence, the 
Council, which is under the auspices of 
the American Society of Civil Engineers, 
has accumulated a great deal of valuable 
material on column behavior. Council 
headquarters have recently been changed 
from Lehigh University to the University 
of Michigan 


important 


ect § 


columns and compression members 


Alloys of Iron Research 


Alloys of Iron Research is receiving 
$5000 co continue its work of publishing 
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monographs devoted to important find 
ings on carbon and alloy steels and cast 
irons. This June the project issued the 
fourth monograph of a new serics, 
entitled “Boron, Calcium, Columbium, 
Tantalum, and Zirconium in Iron and 
Steel,"’ which is of much interest to the 
manufacturers of jet engines and guided 
missiles. The new monograph contains 
a summary of valuable material on the 
complex, high-temperature alloys that 
have been developed in the past five or 
ten years. It is these new alloys which 
are making jet engines and more efficient 
power plants possible because they can 
withstand temperatures than 
ordinary steel. Alloys of Iron Research 
has been receiving Engineering Founda 
tion support since its formation in 1929 
It is a project sponsored by the American 
Insticute of Mining, Metallurgical, and 
Petroleum Engineers 


higher 


Corrosion Research Council 


An allocation of $4000 goes to the 
Corrosion Research Council—also an 
AIME-sponsored project--which com- 
pleted its first year on Dec. 31, 1956 
One of the scientifically important facts 
already revealed by the Council's first 
program is that light slows down the 
rate of corrosion in water containing air 
Furthermore, exposure to a beam of light 
apparently causes the oxide film on metal 
to dissolve. This research is being done 
in co-operation with the National 
Bureau of Standards. Since January the 
two groups have been engaged in a 
second joint project, which will explore 
the relation of Stress to corrosion of 
metals. A study of the role of hydrogen 
is included in this project 


High-Temperature Steam Generation 


Studies in High-Temperature Stcam 
Generation, a long-time project spon 
sored by The American Society of Me 
chanical Engineers, will be given a token 
grant of $1000. The latest development 
in this program is that, on the basis of 
findings of prototype equipment pre 
viously operated at the Naval Engineer 
ing Experiment Station at Annapolis, 


test equipment for determining the 


MECHANICAL 


behavior of alloy steels under high 
temperature steam has been installed at 
the Philip Sporn Power Plant at New 
Haven, W. Va. After several months 
of shake-down testing, the apparatus has 
begun a three-year operation under 
planned steady-state conditions, in which 
specimens are subjected to combustion 
gases and steam at temperature levels 
between 1100 and 1500 F. Specimens 
will be removed for examination at 
regular intervals; the first set was sched 
uled for observation in May. The High 
Temperature Steam Generation Project 
is of vital importance to industry and is 
being heavily subsidized by manufac 
turers and by the U. S. Navy Bureau of 
Ships 


Council on Wave Research 


Of considerable concern to residents of 
coastal ar «s as well as to beach-front 
property owners is another research 
program that continues to receive Engi 
necring Foundation support. The Coun 
cil on Wave Research, which was set up 
to survey the various fields of water-wave 
action, had its origin in the Hydraulics 
Division of ASCE. It is now operating 
as an independent program. In its 
seven years of operation the Council has 
sponsored numerous conferences on 
coastal engineering and allied subjects 
This fail ic will have irs Sixth Confer 
ence on Coastal Engineering, to be held 
in Florida under sponsorship of the 
University of Florida 

These projects are a typical sampling 
of the wide range of engineering and 
scientific work receiving Engineering 
Foundation support in this pioneer 
organization's forty-third year of opera 
tion. Since its formation in 1914, the 
Foundation has made sound use of its 
relatively modest income to initiate and 
develop important programs 
that were later able to attract large 
scale industrial backing. Its current 
endowment fund of about $1.5 million 
includes a residual bequest of some 
$400,000 recently made available to it 
from the estate of the late Edwin H 
McHenry, civil engineer and railroad 
executive 


research 
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Nuclear Graphite Goes to School. 


Students at 


The Insticute of 


Massac husetts 


Technology study nuclear fission with a subcritical pile which they have constructed 


themselves 
laboratory test with a group of students 


T. J. Thompson, professor of nuclear engineering at M.1.T., discusses a 
An indium disk wil! be placed in the slot 


he is discussing, and will later be checked with a Geiger counter in an experiment to 


determine the atomic activity of the pile 


The natural uranium in the pile is acti 


vated by one of the first new plutonium-beryllium neutron sources to be released by 


the U. S. Atomic Energy Commission 


1957 Heat Transfer and Fluid Mechanics 
Institute Papers Available 


Herp June 19-21 at the California 
Institute of Technology, Pasadena, Calif 
the 1957 Heat Fluid M« 


chanics Institute now availa 
ble The institute was presented with 


Transfer and 
Papers arc 


joint sponsorship of the following insti 
tutions and technical societies: Stanford 
University, University of California, Ber 
keley and Los Angeles, University of Santa 
Clara, University of Southern California, 
California Institute of Technology, The 
American Mechanical Engi 
necrs, American of Chemical 
Engineers, American Society of Refrigera 
tion Engineers, Institute of the Acronau 
Auromo 


Society of 
Institute 


tical Sciences, and Society of 
tive Engineers 


The papers arc as follows 


The Sound Generated by Interaction of a Single 


AUGUST, 1957 


Vortex With a Shock Wave, by G. 1. Ram and 
H.S. Riswer, Insticute of Acrophysics, Univer 


sity of Toronto, Toronto, Canada 


Instability of Small Gas Bubbles 
in Various Liquids, by 
Cornell 


On The 
Moving Uniformly 
R. A. Hartruntan and W. R 
University, Ithaca, New York 
The Fluid Flow Associated With the Impact 
of Liquid Drops With Solid Surfaces, by P 
and G. T 
Laboratories, Ortawa, Canada 


SHARS, 


Savu Boutt, National Research 


Transformation of the Compressible Tur 
bulent Boundary Layer, by Artur Macer 
Marquardt Aircraft Company, Van Nuys 
California 

The Unsteady Laminar Boundary Layer of 


a Wedge, and a Related Three-Dimensional 
Problem, by F. K. Moork, Cornell Acronauti 
cal Laboratory, Buffalo, New York 


The Laminar Boundary Layer Near a Soni 


Ja., AVCO 


Throat, by Donatp Cores, California Institute 
of Technology, Pasadena, California 

Some Problems of Laminar 
Shock Wave Interaction, by 
Raimo J. Haxxinen, Leon Tait.ina, 
chusetts Institute of Technology, Cambridge 
Massachusetts 


Layer 
CoREBER 


Boundary 
Is AAC 
Massa 


Cooling of Solid Surfaces With Heat Power 
10° Wares/Cm.*, by Danie I 
Bioxsom, Jr., Marquardt Aircraft Company 
Van Nuys, California 


Inputs Over 


The Chemical Kinetics of Air at High Tem 
A Problem in Hypersonic Acro 
dynamics, by Sav AVCO Manu 
facturing Company, Everett, Massachusetts 


peratures 
PRLDMAN, 


Inviscid Hypersonic Flow Over Blunt-Nosed 
Slender Bodies, by Tosui1 Kupora, California 
Institute of Technology, Pasadena, California 
General Properties of Normal Shock Waves at 


Hypersonic Speeds, by J. C. Brapiey, Rias 


Incorporated, Baltimore, Maryland 

An Investigation of Stagnation Point Heat 
Transfer in Dissociated Air, by Perer H 
Rose and F. R AVCO Research Lab 


oratory, Everett, Massachusetts 


Rippern, 


Heat Transfer to Surfaces in the Neighbor 
hood of Protuberances in Hypersonic Flow, by 
M. H. Broom and Aprian Pationg, Polytech 
nic Insticute of Brooklyn, Acrodynamics 
Laboratory, Freeport, New York 

Temperature Air, by 
Tunis Wenrink, 
Everett 


Emissivity of High 
James Keck, Bennerr Kiver, 
Research Laboratory 
Massachusetts 

Analysis of Steady, Finite-Amplitude Cellular 
Flames, by G. H. Manrwsraein, Cornell Aero 
nautical Laboratory Buffalo 
New York 

Ignition in the Laminar Boundary Layer of a 
Heated Plate, by Donato A. Doo.ey, Acro 
Systems, Incorporated, Glendal 


Incorporat« d 


nutronics 
California 
Ignition in Transient Flows, by D. Brronpo 
N. Tuomas, D. Pearen, Acrophysics Develop 
ment Corporation, Santa Barbara, California 
Experimental Investigation of Mass Transfer 
by Sublimation From Sharp-Edged Cylinders in 
Axisymmetric Flow With Laminar Boundary 
Layer, by W. J. Cunwrian, Armour Research 
Foundation, and S. P. Kezios, Ilinois Institute 


of Technology, Chicago, Ilinois 


The Heat Balance Integral and Its Application 
to Problems Involving a Change of Phase, by 
Allied Research 
Massa 


Tusopore R. Goopman 


Associates Incorporated Boston 


chusetts 

The Influence of Solid Body 
Screen-Produced Turbulence, by 
Trauoorr and Hsuan Yeu, University of Penn 


Philadelphia, Pennsylvania 


Rotation on 


Srermuun ¢ 


sylvani 
Effects of isotropic Turbulence on a 
Moderate Reynolds Number, by 
Stanford University, 
CORRSIN 


some 
Pendulum at 
Wittsam HH Scuwanrz, 
Stanford, California, and Sran vey 
The Johns Hopkins University, 
Maryland 


Baltimore, 


Copics of these papers are available 
as a complete preprint volume on order 
from the Stanford Press, 


Stanford, California, at the price of $8.50 


University 
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ASME News 


With Notes on Society Aetivitieg and Events 


1957 ASME Fall Meeting 
Offers More Variety Than Ever 


Inspection trips concentrate on transpor- 
tation—whaling ship to atomic sub 


Tue 1957 Fall Meeting of The American 
Society of Mechanical Engineers to be 
held at the Hotel Statler, Hartford, Conn 
offer 


standing features in addition to the tech 


September 22-25, will many out 


nical papers to be presented 
Included among the feature eve 


William | 


Pre side nt's 


nts will 
be an address by Dr Ryan, 
ASME President, at the 
Luncheon on September 23 and an ad 
dress by Dr. Gaylord P. Harnwell, Presi 
dent of the University of Pennsylvania, at 
In addi 
events, 


the Banquet on September 24 
tion to these major meal-time 
there will be a Social Hour and Buffet 
Supper and dancing the evening of Sep 
tember 23, and a luncheon sponsored by 
the American Rocket Society on Septem 
ber 24 at which Colonel John P. Stapp of 
the Holloman Air Development Center 
will speak 


Several interesting trips have been 


planned in connection with the meet 
ing with concentration on transporta 
tion from the old-time whaling ships at 
Mystic, co helicopters, to atomic-powered 
subs. On Tuesday, September 24, the 
Sikorsky Helicopter Division of United 
Aircraft Corporation at Stratford, Conn., 
This brand new plant 
seen in up-to-date 
Con 
currently the women will visic The In 
ternational Silver Company at Walling 
ford, Conn., on Wednesday, September 
25. An all-day trip to The Electric Boat 
Division of General Dynamics Corpora- 
include a 


will be visited 


offers much to be 


manufacture of wingless aircraft 


tion at Groton, Conn., will 
conducted tour of the plant's vast opera 
cions including the Navy's several atomic 
projects-Skipjack, Skate, and Triton 
presently under way After lunch, the 
group will have the privilege of experi 
encing a submarine ride both on Long 
Island Sound and submerged 

After che inspection trip the group will 
then go to Mystic Village for an old-style 
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New England clambake. New Eng 
landers know what that means, everyone 
An alternate trip on 


the after 


else should find out 
Wednesday 
noon to historic Mystic Seaport later to 
join in the New England clambake 
Mystic Seaport is more than a museum, 
it is a living 19th century seaport with 
its quaine——but still in usc shops. Here 
are still to be seen wooden whaling ships 


also is offered in 


and the men —on land and sea~-who serve 
them 

Among the high lights of the tech 
nical program are nuMecrous sessions on 
hydraulics, gas turbine power, aviation, 
safety, machine design, management, 
production engineering, education, ma 
terials handling, heat transfer, applied 
mechanics, lubrication, and a five-session 
metals symposium on the 


casting of metals 


engineering 
The program schedule 


follows 


» Monday, September 23 


8:00 a.m 
Registration 


9:30 a.m , 
Hydraulic 


Losses in Flow Normal to Plane Screens, by 


E. S. Newman, News Editor 


W. G. Corneil, General Electric Co. (Paper No 
57—-F-19) 
A Method for the Prediction of Boundary-Layer 
Separation and Growth for Application to Tur- 
bine-Blade Design, by B. A. Jones, United Air 
craft Corp. (Paper No. 57--F-30) 
9:30 a.m 

Gas Turbine Power (1)—Aviation (1) 
Manufacturing Small Engines, by L. W. Wait! 
General Electric Co. (Paper No. 57—-F-20) 
General Design Considerations for Smaller Gas 
Turbines, by W. T. von der Nuell, The Garrett 
Corp Paper No. 57--F-13) 
Dynamic Stability of Gas Turbines, by 8S. L. Sox 
Princeton University, and Wm. W. S. Charter 
Rolls Royce, Ltd., Derby, England Paper No 
: ) 


~ 
v4 


ae) 
9:30 a.m 

Safety—Machine Design (1) 
Panel Discussion: “Safety in Machine 

Design” 

The Why of Safe Design: 
eral Electric Co 
The What of Safe Design: 
VUodern Materials Handling 
The How of Safe Design 
Loberg, Cornell University 


John Grimaldi, Gen 
Nicholas Prasine 


H. A. Mabie and H. J 


9:30 a.m 
Management (1) 
Project Control 
Project Control in Engineering Development, 
by G huering, Pennsylvania State Univer 
sity (Paper No. 57--F-2) 
Organize Your Engineering Project, by M. < 
Tourtellotte, Michigan Seamless Tube Co Paper 
No. 57--F.-11 
12:15 p.m 
President's Luncheon 
Presider Dwight Douglass 
necticut Power Co 
Address by: William F. Ryan, ASME President 
Subject. A Survey of the Engineering Profession 
2:30 p.m. 
Production Engineering (1) 
Management (II) 
Industrial-Engineering Management’ 


Control of Engineering Work in a 
Development Laboratory 


vice-president, Con 


Product 


! Paper not available-——-see box on page 794 


Inspection trips span past with future...The cobbled seaport street at Mystic Sea- 


port isa 


ath to the Counting House, apothecary shop, Edwards House, Colegrove 


Memorial, Packer Shed, firehouse, shipsmith shop, sail loft, and ropewalk of yester- 


year. 


At right one sees the schooner Australia. 
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Registration Schedule 


Sunday, September 22, 3:00 p.m. to 5:00 p.m 


Monday, September 23, 8 
Tuesday, September 24, 8 


Wednesday, September 25, 


2:30 p.m 
Machine Design (11) 

A Numerical Method for Determining Cam- 
Follower Response, by H. A. Rothbart, City 
College of New York Paper No. 57-—F-17 
Control of Steam-Jet Vacuum Pumps, 
slat hiey, Schutte & Koerting Co Paper 
17 —F-15) 

Proposed Standardized System for Notation and 
Classification of the Four-Bar Linkage, by B / 


by C. G 
No 


Harding, Heald Machine Co Paper No. 57 
F-28) 
2:30 p.m 


Metals Engineering (1) 
The Evaluation of Ductile Iron as an Engineering 
Materia! 
Mechanical Properties of Gray Cast Iron 
Development and Testing of Magnesium Alloy 
Wheels 
2:30p.m 
Gas Turbine Power (I1)—Aviation (II) 
The Industrial Marine Use of 
Turbines 
Design Features of a Gas Turbine for a Super 
charged Boiler’ 


and Lycoming 


A 1500-Hr Accelerated Service Test on Two 
Shipboard Gas-Turbine Engines, by FP. WU 
Pichel, Solar Aircraft Co., David FE. Blackwood 
Bureau of Ships, and W. P. Henry, J solar Air 
raft Co Paper No. 57—F-21 
2:30 p.m 

Education (1) 
Discussion: Graduate Engineering Pro- 


gram at Rensselaer Polytechnic Institute, 
Hartford Center 
3:30 p.m 
High-School Seminar 
“Your Future in Engineering” 

8:00 p.m. 

Junior—Education (I1) 
Panel Discussion: “What Can a Young 
Engineer Do to Develop Professionally?” 
Peter Wallack, General Motors Corp 
W.C. Beekley, The Whitlock Manufacturing Co 
Frank Shires, The Turbine Co 


Terry Steam 


> Tuesday, September 24 


8:00 a.m 
Registration 
see box on page 704 


Paper not available 


Today's Atomic Lineup for Tomorrow. 


OO a.m. to 8:00 p.m 
00 a.m. to 3:00 p.m 
8:00 a.m. to 3:00 p.m 


9:30 a.m. 
Production Engineering (II) 


The Use of Numerically Controlled Machine 
Tools, by M. V. Hayes, Jones & Lamson Machine 
Co (Paper No. 57--F-14) 

Numerically Controlled Jig Borers’ 


9:30a.m 
Machine Design (III) 


Power Drives and Controls for the Textile 
Industry—Part I 

Modern Textile Motors, by /. B. Wren, Westing 

house Electric Corp. (Paper No. 57--F-16 

The Sip nies Induction Motor -A Versatile 

Tool for Machinery Drives’ 

DC Braking of AC Motors in the Textile Indus 

try' 


9:30a.m. 
Metals Engineering (II) 


Correlation of Elevated Temperature Data on 
Stee! Castings 

Process Controls for Making Turbine Castings 
Weld Fabricated and Repaired Stee! Castings for 
Nuclear Service 


9:30 a.m 


Materials Handling (1) 
Materials-Handling System for Job-Shop Pro 
duction Control, by Mandel, Western Elec 
tric Co Paper No. 57—-F 
Material-Handling Contributions to 
Control 


sf) 


Inventory 


9:30 a.m 

Heat Transfer 
Heat Transfer to Fluids With Low Prandt! 
Numbers for Flow Across Plates and Cylinders of 
Various Cross Sections, by RK. D. Cess, Westing 
house Research Laboratories and R. J. Grosh 
Purdue University (Paper No. 57--F-29) 
Total Norma! Emissivity Measurements for Po 
rous Materials Used for Mass-Transfer Cooling, 
by 7. F. Irvine, Jr., J. P. Hartnett, and E.R. G 
University of Minnesota Paper No 
57-—F-8) 
Thermal! Conductivity of Insulation 
Use in Nuclear Reactors, by W 
W. G. Baxter, General Electric Co 
57-—F-9) 
Ehormodygemis Pro eres fs Compressed Water, 
ny 7. ¢ su and D cecher, Westinghouse 
Electric ¢ a Paper Ne. 57--F-10) 


Materials for 
organ and 
(Paper No 


Three of the nuclear-powered submarines 


in the Navy’s atomic building program are shown side by side on the Groton, Conn., 


building ways of General Dynamics Corporation's Electric Boat Division. 


right, Skipjack, Skate, and Triton. 


Left to 
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12:15 p.m 

American Rocket Society Luncheon 
Address by Colonel John P. Stapp, Holloman 
Air Development Center 


Subject: Space-Medicine Experiments 


2:30 p.m. ; 4 
Machine Design (IV) 
Power Drives and Controls for the Textile 
Industry—Part 2 

Modern Adjustable Speed Drives for Textile 
Machinery, by A. 7. Bacheler, Westinghouse 
Electric Corp. (Paper No. 57--F.23 
Research Techniques in Modern 
Development! 

Power Drives for Warp Preparation Machinery, 
by George Manning, Cocker Machine & Foundry 
Co Paper No. 57--F-24) 


Machinery 


2:30p.m 

Metals Engineering (III) 
The Virtues of Chill Cast Surfaces for 
Applications 


The Use of Nondestructive Testing on Stee! 
Castings for Elevated Temperature Service 


Low Temperature 


Various 


2:30p.m 

Materials Handling (11) 
Analytical Methods in Materials-Handling Ana! 
ysis, by A. F. Gould, Lehigh University Paper 
No. 57 PF .26) 
Waiting Line Models in Materials Handling, by 
R. B. Fetter and H. P. Galliher Massachui setts 
Institute of Technology (Paper No. 57 25 
2:30p.m 

Applied Mechanics (1) 
Bending Frequency of a Rotating 
Beam, by M. J. Schilhansil, Brown 
Paper No. 57-—F-6) 
Natura! Frequencies of Nonuniform Beams on 
Multiple Elastic Supports, by RK. A Di Taranto 
Radio Corp. of America Paper No. 57--1 
High-Order Accuracy in the Solution of Partial 
Differential Equations by Resistor-Networks, 
by H. G. Landau, Columbia Uni Paper 
No. 57-—-F.-1) 


Cantilever 
University 


versity 


2: 30p.m 

Lubrication 
Isoelasticity in Gyro Rotor Bearings 
Solution of Reynolds Bquation for Finite Journal 
Bearings, by Oscar Pinkus, General Electric Co 
Paper No. 57--¥F-12) 
Theoretical and Experimental Analysis of Hy 


drodynamic Gas-Lubricated Journal Bearings, 
by B. Sternlic ht and R_C. Elwell, General Electric 
Co. (Paper No. 57-—-F-18 

7:00 p.m 


Banquet 
Address by Gaylord P. Harnwell 
the University of Pennsylvania 
ubjec The Engineer as Interpreter of Modern 
Sockusien 


President of 


(Business Dress) 


> Wednesday, September 25 


8:00 a.m 
Registration 
9:30 a.m 
Applied Mechanics (11) 


Force in the Plane of Two Joined Semi-Infinite 


Plates, by Lei! Rongved, Well Telephone Labo 
ratories, and J. 7 Frasver Pennsylvania State 
University (Paper No, 57-—-¥F-7) 


Torsion and Flexure of Slender Solid Sections, 
by W J. Carter, University of Texas (Paper No 
57--¥F-4) 

Tensor Vioniatity 6 Analysis of Closed-Loop Pip 
ing Systems, by Soule, United Engineers & 
Constructors, Inc Paper No 57-¥-4) 


9:30 a.m 


Metals Engineering (IV) 
Specifications as Related to Design Quality in 
Stee! Castings’ 

Functional Analysis to Final Design of a Stee! 
Casting’ 

Design Characteristica of Magnetic 
ings 


Stee! Cast 
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2:30 p.m. 

Metals Engineering (V) 
A sound, motion picture entitled “ Photoelastic 
Studies of Joining Sections in Steel Castings and 
Weldments’’ will be presented by G K Dreher 
Steel Pounders’ Society of America 


A 225,000-Psi Commercial Cast Stee!’ 
Machining Large Stee! Castings’ 


B® Women's Program 
Sunday, September 22 


Open House and “Get Acquainted” 
Party 


Monday, September 23 


Registration 

Coffee Hour 

Trip to Sturbridge Village, Mass 
buffet lunch at Tavern on the 
Green 

President's Luncheon 

Cocktails, buffet supper, and danc 
ing 


[30 p.m 


00 a.m 
:30 a.m. 
130 a.m 


15 p.m. 
130 p.m 


Tuesday, September 24 


Registration 
Coffee Hour 
, Frip to International Silver Co 
Wallingford, Conn. Luncheon at 
International Silver Co 


100 a.m 
130 a.m. 
50 a.m 


Orders for ASME 
Technical Papers 


On ty copics of numbered ASME 
papers will be available. Please 
order only by paper number; other 
wise the order will be returned 
Order your copies of numbered 
papers by writing to the ASME 
Order Department, 29 West 39th 
Street, New York 18, N. Y Pro 
duction problems may delay the 
availability of some numbered 
papers. However, orders will be 
held for such papers only until 
Sept. 13, 1957 

Papers are priced at 25 cents cach 
to members; 50 cents to nonmem 
bers. Payment made by 
check, U. S. postage stamps, free 
coupons, or coupons which may be 
purchased from the Society. The 
coupons in lots of ten, are $2 to 
members; $4 to nonmembers 

Copies of unnumbered papers, listed 
in this program, are not available 
in advance of the meeting because 
the review of these manuscripts 
had not been completed when the 
program went to press. The au 
thor's name and company affilia 
tion will appear with paper title in 
the final program (final program 
available only at meeting 

The November, 1957, issuc of 
Mecuanica Enotineerrino will 
contain a complete listing of all 
available papers 


may be 
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7:00 p.m. Banquet 


Wednesday, September 25 
7:30 a.m. Trip to Electric Boat in New Lon 
don, Conn. Luncheon at Elec 
tric Boat, followed by submarine 
cruise Outing concludes with 
New England clambake at Mystic 
Seaport 





8:00 a.m. Registration 
8:30a.m. Coffee Hour 


Tour of G. Fox & Co. department 


store 


10:00 a.m. 


Tour of Mystic Seaport and clam 


1:00 p.m. 
hake at the seashore 


Oil Capital Prepares for ASME 
Petroleum Conference 


Tutsa, OxLanoma, recognized as the 
oil capital of the world and home of 
the International Petroleum Exposition, 
makes a fitting site for the 12th Annual 
Petroleum Mechanical Engineering Con- 
ference to be held September 22-25 at 
the Mayo Hotel. The conference, spon 
sored by the Petroleum Division of The 
American Society of Mechanical Engi 
neers, is expected to attract over 800 
petroleum executives and engineers to 
hear the program 


Technical Program 


A total of 44 technical papers and two 
panel discussions will be included on 
the program. These will be devoted to 
the mechanical-enginecring aspects of 
oil and gas drilling, production, proc 
essing, and pipelining. Subjects to be 
covered in the papers include the latest 
developments in air drilling and high 
pressure well-head equipment, automatic 
control, engineering scheduling, and 
personnel rating, applications of gas 
turbines in refineries, plastic pipe for 
petroleum industry service, automatic 
field welding of pipelines, and new de 
velopments in pipeline coatings. The 
first panel discussion will be devoted to 
welding design and practices and the 
second will be devoted to the ASME 
Pressure Vessel Code 

The Mayo Hotel, headquarters for the 
four-day conference, is Oklahoma's 
largest hotel with 600 fully air-condi- 
tioned rooms, cach with television and 
The hotel is considered 
the finest valet and 
laundry service installations in the 
Southwest. It boasts the largest meet- 
ing room in Tulsa, the Crystal Ballroom 


radio service 
to have one of 


Oil—Refinery and Research 


Forming an appropriate background 
scene for the highly informative con 
ference are two large and modern re 
fineries to be seen on Tulsa's sky line 
In addition to the refineries, registrants 
at the conference can visit a number of 


MECHANICAL 


Oil—Refinery, Equipment, 
and Research-—on display 


oil-industry research centers. These in 
clude that of Pan American Petroleum 
Corporation, the largest research labora 
tory in the world devoted to research in 
oil exploration, development, and pro 
duction. In fact, registrants will find 
the petroleum industry well represented 
in Tulsa, for nearly 800 oil companies 
maintain offices there. It is the control 
center for much of the oil production 
throughout the two hemispheres. In 
addition, Tulsa is headquarters for almost 
50 independent geophysical concerns and 
for many large firms manufacturing 
instruments and equipment used in 
petroleum industry operations. Annual 
purchases of oil industry equipment and 
supplies from Tulsa exceed $600 million 

Tulsa is also national headquarters 
for the Independent Petroleum Associa 
tion of America, the American Associa 
tion of Petroleum Geologists, the Natu 
ral Gasoline Association of America, 
the Western Petroleum Refiners Associa 
tion, and the United States Junior 
Chamber of Commerce 


Social Program 


Besides the technical sessions for the 
petroleum conference, the program in 
cludes a number of other interesting 
activities. On the opening day, Sunday, 
the registrants and wives can meet 
with others at the conference at a get 
acquainted session to be held in the 
hotel's Pompeian Court. At noon on 
Monday at the welcoming luncheon, 
those attending the conference will 
receive a formal welcome to the city 
by Tulsa's mayor, the Honorable George 
E. Norvell. Clifford H. Shumaker, 
ASME Vice-President of Region VIII, 
will give the response 

On Monday evening the registrants 
and their guests will be feted at an 
“hour of charm”’ in the Pompeian Court 
at the Hotel. Then on Tuesday at the 
annual industry luncheons, registrants 
will have the opportunity to lunch with 
others of a common field of interest and 
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Large modern oil refineries on Tulsa’s sky line form an ree setting for the 12th Annual Petroleum Mechanical En- 


gineering Conference, sponsored by the ASME Petroleum 


to mect the working ASME Petroleum 
Division committees in their respective 
industry. Five 


held pro 


branches of the oil 


separate luncheons will be 


refining, transportation, ma 


duction, 
terials, and manufacturers 

In the evening, Tuesday, members and 
guests will have the opportunity to 
attend an outstanding banquet and hear 
J. Carlton Ward, Jr., president, Vitro 
Corporation of America, whose subject, 

Nuclear Energy as an Added Source of 
Future World Power,’’ will prove highly 


interesting and informative to all 


Women's Program 


Women attending the conference will 
be feted at a number of activities planned 
especially for them. For example, the 
program for Monday includes a tour of 
Tulsa’s beautiful Philbrook Art Center 
housing original oil paintings valued at 
than $2,500,000. The art 
Renaissance de- 
famous 


more centcr, 
Italian 


number of 


of magnificent 
sign, is home for a 
art collections, including the Samuel H 
Kress collection of Italian Renaissance 
paintings and sculpture, the Laura A 
Clubb 18th and 19th 


century paintings, contemporary Ameri 


collection § of 


the George H 


can Indian paintings, 


Taber collection of Chinese jade, 
ceramics, and decorative arts, and the 
Clark Field collections of American 


Indian Baskets and Pottery 
Not on the formal program but only 
a short drive from the Mayo Hotel are 
Institute of American 
Art housing the greatest 


the Gilcrease 
History and 
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America of 
artists on 


North 
the best work of American 
Indian life and culture, and the Municipal 
Rose Garden, official test garden for th« 
South of the All-American’ Rose 
Selections Committee, a six-acre garden 
of 9000 plants beautiful throughout the 
spring, summer, and fall 

ASME members and guests planning 
to attend the annual petroleum con 


single collection in 


ference in September are urged to make 
their requests for hotel accommodations 
as carly as possible to be assured of 
convenient access to the meetings and 


other activities. Already hotel regis 
trations indicate attendance at the 
conference may well exceed advance 
estimates. Plans are under way to 


house additional registrants at the nearby 
Adams Hotel should attendance exceed 
expectations 

The tentative 


follows 


cechnical program 


» Monday, September 23 


8:00 a.m ‘ : 
Registration 


9:00 a.m Ivory Room 


Session 1—Inert Gas 


Refining (1) 


Chairman Albert Taylor, manager, gas depart 
ment, Amerada Petroleum Corp Tulsa, Okla 

Vice-Chairman I P. Sumpter, director of 
engineering, natural gasoline department, Phillip 


Petroleum Co, Bartlesville, Okla 

Eight Years’ Experience With Inert Gas Injection 
Equipment at Elk Basin,’ by G O. Bates, Pan 
American Petroleum Corp., Tulsa, Okla 

Safety Controls and Procedures for Inert Gas 


Machines,’ by ©. H. Evans, KE. 1. du Pont de 
Nemours & Co., Inc Wilmington, Del 


Paper not available ee box on this page 


ivision, September 22-25, at the Mayo Hotel 


9:00 a.m Room ‘'t 
Session 2—Drilling Equipment 
Production (1) 


Gordon Jackson 
Denver 


vice president 


Chairman 
Colo 


Kastman Well Survey Corp 
Vice-Chairman: Stanley Moore, president 
Oil Tools, Ince., Midland, Texas 
Appalachian Basin Air Drilling Three Years’ 
Experience,’ by H J. Magner, Delta Drilling 
Co, Pittsburgh, Pa 

Development and Field Testing of Wire Line 
Retractable Rock Bits,' by / M Camp, RB 
Blood, and J. E. Ortloff, Carter Research Labora 


Drileo 


tory, Tulsa, Okla 
9:00 a.m Founders Room 
Session 3—High-Pressure Well-Head 


Equipment 
Manufacturers (1) 


TVaylor, Shell Oil Co, Houston 


Chairman (. H 


Texas 
Vice-Chairman: Earl H. Harder, The National 
Supply Co, Tulsa, Okla 


Availability of Papers | 


numbered ASMI 
available in | 


| 
ONLY papers in 
this 
separate copy form until July | 


obtained 


program are 


1958 Copies can bx 
from the ASME Order Depart 
ment, 29 West 39th Street, New 


Prices are 25 
of ASME, 50 
cents cach to nonmembers. Papers 
ordered by the paper 
program 


York 18, N. Y 
cents to members 
must be 
this 
will be re 
listing of 


listed in 
ord rT 


numbers 
otherwise the 
turned The final 
available technical papers will b 
found in the issue of Macnanicat 
ENGINEERING containing an a 


count of the Conference 


795 








Beporimontal Development Work With 15,000 
Well-Head Connections,’ by R. ¢ rooks, 
Cameron Iron Works, Inc., Houston, Texas 
Design Considerations for AWHEM 15,000 PSI 
Pianges,' by Robert Hichenberg, McEvoy Co, 
Houston, Texas 

Control of 15,000 PSI Well Pressures,’ by C. A 
Dunlop and TV. Miller, Humble Oil & Refining 
Co, Houston, Texas 


9:00 a.m. Rooms ‘‘V'' and ““W"’ 
Session 4-—Gas Transmission 


Transportation (1) 

Burt T. Mast, chief engineer 
Houston, Texas 

Dorsey, gas & gas 

Tulsa 


Chairman Trunk 
line Gas Co 
Vice-Chairman Leon B 
products division. Sinclair Oil & Gas Co, 
Okla 
Moseratzing Compressor 
J Paul, Netural Gas 
, Chicago, Il 
Two-Phase Flow Through Inclined Tubing,' by 
RL. Huntington, University of Oklahoma 
Comparative Sent of Pipeline Construction in 
eas Compared to That of Norma! 
Rolling Country, by O. L. Carson, Pish North 
west Contructors, Inc, Houston, Texas 


Station Piping,’ by 
Pipe Line Co of 





2:00 p.m. Ivory Room 


Session 5—Engineering Scheduling and 
Personnel Rating 
Refining (11) 


Chairman: J. BE. Ross, Texas Division, The Dow 
Chemical Co, Preeport, Texas 
Viee Chairman: J A. Middleton, maintenance 


and construction refining division, D-X Sunray 
Oi Co, Tulsa, Okla 

Scheduling Engineering Design —-A Vital Force 
in Refining Operations, by MH. T. Campbell 
Humble Oi] & Refining Co, Baytown, Texas 
Paper No. 57--PET-3) 

Evaluation and Development of Technical 
People,' by Randall Meyer, Koso Standard Oil 
Co, Baton Rouge, Le 


2:00 p.m, Room ‘UU’ 
Session 6—Drilling Hydraulics 
Production (11) 


Chairman /yle L. Payne, assistant vice presi 
dent of engineering, Hughes Tool Co, Houston 
Texas 


Vice Chairman: Robert M_ Reed, drilling engineer 


Tulsa area, Shell Oil Co, Tulsa, Okla 
Reduced Pressure Drilling,’ by Roy M_ Bobo 
Phillips Petroleum Co, Houston, Texas 


An Investigation of Pressure Drop Through a 
Rotating Pipe by Howard Ferrell, B.C. Fitch 
and J H Boess Oklahoma Institute of Tech 
nology, Oklahoma State University 


2:00 p.m Founders Room 
Session 7—Piping-Vabrication 
Materials (1) 

Chairman: Roy 1 

Kquipment Co 
Viee Chairman: F. BE. Pyeatt, Jr 
Pipe Line Co, Tulsa, Okla 
Automatic Field Welding of Pipelines,' by 7 ¢ 
Price, HC Price Co, Bartlesville, Okla 
Requirements for Fabrication of Pressure Piping 
as Related to Service,' by ©. R Soderberg Jr 
The M W Kellogg Co, New Vork 


Emerson, Pittsburgh Piping & 
Pittsburgh, Pa 
Mid-Continent 


> Tuesday, September 24 


8:00 a.m, 
Registration 
9:00 a.m Ivory Room 
Session 8— Mechanical Design 
Refining (111) 


1 Hander 
Petroleum 


special service 


New York 


head 
Corp 


Chairman. F 
division, Asiatic 


vice president 
Okla 


Page Stanley 
Tulsa 


Viee- Chairman: ( 
Dresser Kngineering Co 


Mechanical Seals for Nonlubricating Hydro- 
carbons, by A. L. Decker, EB est « orp., Baton 
Rouge, La. (Paper No. 57--PE 


Economic Aspects of Marte ick "hes Turbine 
Application in Refining Industry,’ by ©. R Apits 


' Paper not available—-see box on page 705 
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Clark Brothers Co, Qetstes of Dresser Opera 

tions, Inc., Houston, Texas 

Overstrain and Paogtiag Strength of Thick Walled 
0 


Cylinders, b pr pensen, Foster Wheeler 
Corp., New York, N. Y. (Paper No. 57-—-PET-4) 
9:00 a.m. Room “W"’ 
Session 9—Offshore Equipment 
Production (III) 
Chairman, Jack Marsee, Loffiand Brothers Co 


Tulsa, Okla 

Vice-Chairman: Fred L. Manton, vice-president, 

Diesel Power Co., Tulsa, Okla 

I fooreash to Deep Water Operations,’ by 
LeTourneau, R G. LeTourneau, Inc 

elaue Texas 

Advancements in Diesel-Electric Power for Oil 

Field Equipment,’ by Hefner, Plectro 

Motive Division, General Motors Corp, La 

jrange, Ill 


9:00 a.m. Emerald Room 


Session 10-—Symposium—What's New In 
Pipeline Coatings 
Transportation (II) 

Chairman: Robert L. Bullock, Interstate Oil Pipe 

Line Co., Shreveport, La 
Vice-Chairman: Jack P. Barrett, 
Research Center, Tulsa, Okla 


peotiention of Plastic Tape to 122 Miles of 22-In. 
m Natural Gas Pipeline,’ by N. EL. Miley, 
Line Co, Detroit 


Pan American 


American-Louisiana Pipe 
Mich 

Development and Aggiication of High-Densit 
Rubberized Asphalt astic Coating,’ by L 
Brown, Southern Natural Gas Co, 
Ala 

Application of Epox 
Exterior of Large 
Crowe, Transcontinental 
Houston, Texas 


Coatings to Interior and 
meter Pi pe,! by Raymond 
Gas Pipe Line Corp, 


Founders Room 
Stack and Flange Design 


Materials (II) 
K_ N. Bradley, Service Pipe Line 


9:00 a.m, 
Session 11 


Vice-Chairman 
Co., Tulsa, Okla 
Anchor Flange Design,' 
Taylor Forge & Pipe Works 
RE. O. Waters, Yale University 
Analysis and Design of Skirt Supports for Pres- 
sure Vessels,‘ by \ A. Weil, TheM W Kellogg 
Co., New York, N. VY 


by A J. Del Buono 
Chicago, Ill, and 


Ivory Room 
~Panel Discussion—Welding 
Design and Practices 
Refining (1V) 


John J. Chyle 
Smith Corp 


Bill E. Forney 


2:00 p.m. 
Session 


director of welding 
Milwaukee, Wis 


National Tank 


Chairman 
research, A. O 


Vice-Chairman 
Co.,, Tulsa, Okla 
Panel Members 


Bibber, chief research engineer in welding 
Pittsburgh, Pa 


Leon ¢ 
U.S. Steel Corp 
A P Maradudin, material laboratory, Standard 
Oil Co. of California, Segundo, Calif 

V. Rosek, welding technician, A. O. Smith Corp 
Milwaukee, Wis 

J. Bland, senior project engineer, engineering 
research department, Standard Oil Co. of Indiana 
Whiting, Ind 


Dt Wilcox, welding engineer, engineering 

service department, Reynolds Aluminum Co 

Louisville, Ky 

W. H. Skewis, member, ASA B-31 Piping Code 

Sub-Committee 3, Midwest Piping Co, St. Louis 

Mo 

J P Baughman, research and development 

engineer, maintenance department, The Dow 

Chemical Co., Freeport, Texas 

2:00 p.m. Room “W 
Session 13—Production Controls 


Production (IV) 
Howard J. En Dean, head, fluid lifting 
section, production-engineering 
Research & Development Co 


Chairman 
and handlin 
division, Gul 
Pittsburgh, Pa 
Vice-Chairman: S. H. Pope, 
Oil Corp., Tulsa, Okla 
Instrumentation and Controls-—-Centralia Water- 
flood,' by K. W. Foster, Sheil Oil Co., Centralia 
mM 


Tulsa division, Gulf 
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Automatic Production of Oil from Wellhead to 
Pipeline,’ by E. C. Young, Black, Sivalls & 
tryson, Inc, Oklahoma City, Okla 


2:00 p.m. Founders Room 
Session 14—Rotary Drill Stem Connections 
Manufacturers (II) 


R. W. Wire, president 
Tulsa, Okla 
Paul L. Gassett, Gulf Oil Corp 


Chairman Loffland 
Brothers Co., 
Vice-Chairman: 
Tulsa, Okla 


Torque Requirements for Betas Rattus 


‘or 
Dell Collars,' by A. P. Farr, Hughes Tool Co 
Houston, Texas 
Report on the Results Obtained by Use of Con- 
trolled Drill Stem Torque Make-Up in Field 
Operations,’ by S. C oore, Drileo Oil Tools 
Inc., Midland, Tex 





p> Wednesday, September 25 


8:00 a.m. Z : 
Registration 


9:00 a.m. Ivery Room 
Session 15— Materials of Construction 


Refining (V) 


Chairman: John Colby, works engineering de 
partment, Deer Park plant, Diamond Alkali 
Corp., Houston, Texas 

Vice-Chairman Edward A_ Bartolina, vice 
president, manufacturing division Moorland 
Co., Tulsa, Okla 


Report on Strength of Welded Joints in Carbon 
Steel at Elevated Temperatures by a Special 
Task Group of the Petroleum and Chemical Panel 
of Joint ASTM-AS Research Committee, 
presented by W. B. Hoyt, The M. W. Kellogg 
Co., New York, N. ¥Y. (Paper No. 57—PET-1 


Plastic Pipe in the Petroleum Industry, by GC. ¢ 


Anderson, United States Steel Corp., Pittsburgh 
Pa 
9:00 a.m. Room ‘““W" 


Session 16—Drilling Equipment 
Production (V) 
Joseph R. Mahan, The 
Pittsburgh, Pa 
Vice-Chairman: R. B McCloy 
Co., Inc, Oklahoma City, Okla 
Proved Concepts in Oil Field Roller Chain Drive 
Selection, by R.A. Schakel and C. O. Sundberg 
Diamond Chain Co., Indianapolis, Ind 
Stress Effects of Rote Straightening on the 
ig 


Chairman National 
Supply Co 
Big X Drilling 


Collapse Resistance of Strength Casing, 
by RE. Zinkham ey & Laughlin Steel 
Corp, Pittsburgh, Pa 

9:00 a.m. Room ‘tT 


Session 17—Pipeline Equipment and 
Military Fuel Handling 


Transportation (III) 


Chairman: A. N. Horne, Texaco-Cities Service 

Pipe Line Co., Tulsa, Okla 

Vice-Chairman T. S. Llewelyn, Service Pipe 

Line Co, Tulsa, Okla 

A_ Practical Review of Positive Displacement 
eter Proving Methods for Liquid Hydro- 

carbons,’ by M. L. Barreti, Shell Oil Co, New 

York, N.Y 


Design and ee of Vertical Tank Booster 
Pumps,' by al Lobanof, United Centrifugal 
Pumps, Oakland, Calif 

Military Petroleum Logistics,' by 1 N. Darling 
Major, U.S. Army, Chief of Pipeline Operations 
Petroleum Division, Office of the Quartermaster 
General, Washington, D. C 


9:00 a.m. Emerald Room 
Session 18—Gaskets and Reformer Tubes 


Materials (III) 


Chairman: F. K. Zerbe, A. O. Smith Corp 
Houston, Texas 

Vice-Chairman: J. W. Young, Humble Oil & 
Refining Co, Baytown, Texas 


Packing and Gaskets,' by R Hf Koch, EI 
du Pont de Nemours & Co., Inc , Wilmington, Del 
Furnace Tube Alloys for Hydrocarbon Pyrolysis 
and Steam Methane Reforming,’ by EN 
Skinner and B BB. Morton, The International 
Nickel Co, New York, N. Y¥ 
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Ivory Room 


2:00 p.m. 
Session 19—— Panel Discussion: ASME Pres- 
sure Vessel Code 


Refining (V1) 
Chairman I O. Bergman, member ASME 
Boiler & Pressure Vessel Committee, and chair 
man, Subcommittee on Unfired Pressure Vessels 


C F. Braun & Co., Alhambra, Calif 
Vice-Chairman: C. E. Rawlins, member, Sub 
ommittee on Unfired Pressure Vessele, ASME 


Boiler and Pressure Vessel Committee, Phillips 


Petroleum Co, Bartlesville, Okla 

Members 

G S. Chadwick, Jr secretary, ASME Sub 
ommittee on Unfired Pressure Vessels, Union 
Carbide Chemicals Co., 8. Charleston, W. Va 
EC. Korten, member, ASME Boiler and Pressure 
Vessel Code Committee, Hartford Steam Boiler 
Inspection and Insurance Co., Hartford, Conn 


Panel 


J. J. Murphy, member, ASME Subcommittee 
on Unfired Pressure Vessels, The M. W. Kellogg 
Co., New York, N. ¥ 

Waller Samans, member, ASME Boiler and 


Vessel Code Committee, consulting 


Philadelphia, Pa 


Pressure 
engineer 


FP. S. G. Williams, vice-chairman, Main Pressure 
Vessel Code Committee, Taylor Forge & Pipe 
Works, Chicago 

2:00 p.m. Room *“*W"’ 


Session 20—Production Equipment 
Production (VI) 
Chairman a Shatto, Technical 
Jivision, Shell Oil Co., Houston, Texas 
Vice-Chairman J. Zaba, Pan 
troleum Corp Tulsa, Okla 
Multiple Parallel String Completions, 
Feeser, Brown Oil Tools, Inc., Houston 
Surface Controlled Down Hole Safety Device 
for Oftshore Production,' by 1. M tlhott and 


Services 


American Pe 


by J. R 


Texas 


PS. Sister, Otis Pressure Control, Inc Dallas 
Texas 
2:00 p.m Room *‘t 


Session 21—Pipeline Operation 


Transportation (IV) 


Chairman: J. L. Irvin, Gulf Oil Corp., Houston 


lexa 


| Incite Fie 


Uranium 





Tne Petrified River—The Story of 


Uranium” portrays the story of uranium 


to Isotopes to atomic energy 
from the 
buried in the 


this film 


from ore 


Deriving its ticl prehistoric 


rivers whos beds now lic 
mesas of the Colorado Plateau 
has been produced by Union Carbide and 
Carbon Corporation in co-operation with 
the United States Bureau of Mines 

The 28-min 
film has live 


16-mm, color and sound 
animated sequences 


film 


and 
Requests to borrow prints of th 
should be addressed to Graph YCTVICCS 
Mines, 4800 
Pittsburgh 13, Pa 


Section, | Bureau of 


Forbes Street 


Mining Nickel 


describes the 


Nickel 


and the way it is 


Minino for 
Sé arch for nickel ore 
located, the basic development of a ming 
and the six methods used to extract the 


ore A animation and 


combination of 


AUGUST, 1957 





Shown mapping plans for the 1957 Petroleum Mechanical Engineering Conference 
sponsored by the ASME Petroleum Division, to be held in Tulsa, Okla., September 


22-25, are James E. Byers, vice-chairman, and Wayne ( 


Arrangements Committee 


Vice-Chairman I u L/ pton The Refinery 

Engineering Co., Tulsa, Okla 

The Gilsonite Pipeline,' by & S| Warner, Stand 
Paper not available ee box on page 795 


live photography, the 16-mm color and 


sound film runs 45 min 
Produced by the International Nickel 
the film is available from 
Rothacker Inc., 729 
19, N.\ 


Company, Inc 
its distributor 
Seventh Avenuc, New York 


Availability List 


@ Tue United States Office of Education 
has produced 457 training films for in 
dustry, health. De 
riptions of the films may be found ina 
-page catalog issued by United World 


films 


agriculeure, and 
) 
Films, Inc., distributors of the 
The 16-mm 
for re-recording into any language. For 
write Mr. Leo 
government films dé 
World Films, Inc 
New York, 29, N.Y 


sound films are availabl 


further information 


Guelpa, manager 
partment, United 


1445 Park Avenue 


@ ‘Westinououse Sound Films,"’ a cata 


log of 47 general interest, product in 
formation, and training films, is available 
from Westinghous« 


16-mm 


without charge 
The booklet 
sound films and gives a brief description 
of cach as well as instructions on how to 


lists the company’s 


showing Subjects 


obtain prints for 


Moody, chairman, Tulsa 


man Vranciseo, Calif 


Waller, Okla 


ard Oi) Co of California 
Studies in Oil Line Surges,' by / 
homa State University 

Centrifugal Compressor Pulsation Detector,’ by 
} Long, Texas Eastern Transmission Corp 
shreveport, La 


included in the series range from ‘What 
Is I lectricity to Advanced Welding 
lechniques 

For a copy of the booklet, B-70 


stinghouse I lectric ( orpora 


Box 2099, Pittsburgh 30, Pa 


write We 
tion, P.O 


Motion Pictures in Engineering 


INFORMATION about recent advances 


in film sensitivity which have extended 


high-speed movies for 


the SCO pe ot 


industry is included in “High Speed 
Motion Pictures at the Service of the 
Engineer a new Kodak pamphlet now 
ready for distribution 


illustrated case historics are us d 


hive 
to show how major firms have used such 


movies to solve engineering problems 
Data on Kodak films for black-and-white 
spectrum, in full 


movies in the visible 


color, and by infrared radiation are also 
given 

Facts on lighting, speed selection, and 
lenses for the Kodak High Spe ed Camera 
are part of the publication 

Copics of the pamphlet are availabl: 
without charge from Professional Good: 
Eastman Kodak Company 


N.Y 


Division, 
Rochester 4 
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1957 ASME SEMI-ANNUAL 


Robert W. Hartwell, /e/t photo, speaker at the Power-Nuclear 
the Enrico i 
In center photo, Marvin D. Martin, left, who dis- 
cussed nuclear engineering weapons at the Nuclear Engineer- 


Engineering Dinner, discusses 


Power Plant. 


1500 
getting the most out of the 1957 Semi 
Annual Meeting of The American So 
ciety of Mechanical Engineers, with its 


I NGOINEERS strong intent on 


many technical sessions, scheduled lunch 
cons and dinners, and plant trips, ex 
tended their curiosity to what makes San 
Francisco, Calif., one of the most unique 


cities in the country~-the world, some 
will say 

There are few restaurants of note or 
merit 


ASME stamp of approval, 


which do not today have an 
and to prove 
that engineers are ‘‘tourists’’ among th« 
best of them they rode the Powell Street 
cable car to Fisherman's Wharf, visited 
Chinatown’'s array of curio shops, toured 
the three bridges Golden Gate, 
Francisco-Oakland, Richmond-San Rafael 
1O1}- acre 


with its authentic Japanese Tea 


San 


enjoyed the Golden Gate 
Park 
Garden, and climbed up and down Tek 
graph Hill. A stop at the ‘Top of the 
Mark 


one’s list 


also was a Must On Most every 
held June 
Hotel, in 


San Fran 


Technically, the 
9-14, at the 
co-operation with the ASMI 


meeting 
Sheraton-Palac« 


cisco Section and in conjunction with the 


Semi-Annual Meeting of the American 
Rocket Socicty, 


topics, including jet-age aircraft, atomic 


covered a wide variety of 


power, saler industrial machines, new 


gas-curbine engines, air-pollution con 


trol, and improved mechanization and 
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Fermi Atomic 


efficiency in a_ half-dozen industries 
There were, in addition, numerous sched 
uled luncheons and dinners, a variety of 


Feature Events 


ing Luncheon, is shown with Captain Richard S. Mandelkorn. 
Railroad Luncheon speaker J. W. Corbett, right photo, demon- 
strates hydracushion underframe designed to reduce damage 
to freight cars and their contents. 


plant tours, the presentation of the 
Wright Lecture, plus a well-planned La 


dies’ Program 





President's Luncheon 


ASME President W. F. Ryan continued 
to emphasize the need for a comprehen 
sive survey of the engineering profession 
Speaking before the President's Lunch 
con on Monday, he pointed out for ex 
ample, that the laws covering the profes 
registration of this 
misbegotten conglom 
eration varying from 
He called for an extensive and exhaustive 
survey of the profession to point the 
way this situation 
Dr. Ryan said that engineers need a pro 
fessional status comparable to that of the 
medical profession, but that they must 


first dev clop a group consciousness 


sional engineers in 
country are “‘a 


State to Sstatc 


toward improving 


Preliminary moves are already under 
way, he revealed, to conduct a survey of 
engineering comparable to the famous 
Flexner Report on medicine, published in 
1910, which is generally credited with 
climinating medical quacks in this coun 
try and raising the standards of medical 
education 


Dr. Ryan said that with the rapid ex 


pansion and diversification of engineering 
work brought on by technological ad 
vances, the profession is bursting its 
seams and will fly 
take stock of what we are and what we 


He challenged his audience 


asunder unless we 
are doing ri 
of engineers to write out a description 
of what an engincer is and what he does 
that 
unable to 


engineers are fre 
their 


He contended 
quently distinguish 
work from chat of scientists or techni 
cians 

Despite the 


handicaps under which 


the profession labors, he said, ‘American 
engineering education is the best in the 
world,”’ and that a survey would not 
reveal any such scandalous conditions in 
engineering as existed in medicine prior 
said that 


successfully 


to the Flexner Report. He 
American 
conquered more problems in the opera 
tion of industry and in rapid application 
of new discoveries than the 
engineers of any other natics He 
added, however, that the profession ts 
changing rapidly, due to new technical 
complexities, and is reaching the point 


engineers have 


scientific 


MECHANICAL ENGINEERING 











At the President's Luncheon are shown, 
left to right: ASME President W. F. 
Ryan, Warren H. McBryde, and Mayor 
George Christopher of San Francisco 


where a ‘slide rule won't be enough——all 
the engineers will need giant comput 
crs. 

In addition to helping to define the 
outlines of the profession, Dr. Ryan 
said, a survey such as one currently con 
templated by Engineers Joint Council and 
Engineers’ Council for Professional De 
velopment would enhance the useful 
ness of engineering to industry, to the 
nation, and to mankind 

President 


Ryan also suggested that 


educators and leaders of industry are 
failing in their responsibilities in not 
encouraging more women to enter the 
engineering profession and taking ad 
vantage of their talents once they do 
enter 

As part of the luncheon program, over 
which Warren H. McBryde, past-presi 
dent and Fellow ASME, presided, ASMI 
Members and guests were cordially wel 
San Francisco's 


comed to the city by 


Mayor George Christopher 


Power—Nuclear Dinner 


Power Reactor Development Company 
Hartwell, Mem 
of PRD( 


is a nonprofit organiza 


according to R. W 
ASMI gencral 
Detroit, Mich 

tion comprised of 26 contributing manu 


Manager 


facturing and public-utility companies 
The Company has received a conditional 
permit the Atomic 


construction from 


1957 


AUGUST, 


for the presidency of ASME. 
tion, San Francisco, Calif. 


Energy Commission for construction of a 
reactor of an advanced type, that is, a 
which will breed 


fast breeder reactor 


plutonium as well as produce power 
Aromic 
Associates, Inc 
Com 


been 


The reactor was designed by 
Power Development 
another nonprofit organization 
monwealth Associates, Inc., has 
selected as architect engineers and United 
Engineers & Constructors, Inc., as con 
struction engineers. It is estimated chat 
the cost of the plant will be in excess of 
$43 million, of which $10 million will 
be for research and development 

Mr. Hartwell spoke at the Joint Power 
Nuclear Dinner on Monday 

PRDC filed an application for license 
with the Atomic Energy Commission in 
January, 1956. The AEC 
tional construction permit on Aug 4, 
1956, to PRDC for 
100,000-k w 
Detroit 
plant on August 8 and construction has 
It is 
expected that the reactor will be operat 
ing in 1960, the scheduled dat 


issued a condi 


construction of che 


nuclear power plant near 


Ground was broken for this 


been proceeding satisfactorily 


The application for a license was filed 
by PRDC after representatives of PRD( 
and APDA had met Advisory 
Committee on Reactor Safeguards of the 
AEC 


particularly the safety features 


with the 


to discuss the design of this reactor 
The re 
port issued by the Advisory Committe 
that fast reactors 


while it did not state 


Chatting during the Banquet proceedings are: ASME President W. F. 
Rowan Gaither, Jr., the banquet speaker, and James N. Landis, who was nominated 
Mr. Landis is a vice-president of the Bechtel Corpora- 





Ryan, H. 


were unsafe, indicated that the Commit 
tee thought further research necessary; 
however, PRD representatives pointed 
that the bulk of the 
grams dealing with safety problems dealt 


out research pro 


with in the report were actually planned 


or under way. The AEC satisfied itself 
that questions as to safety could be suc 
cessfully answered and that PRDC was 


proceeding in proper manner and th¢ 
conditional construction permit was 15 
sued. The conditions in the 
quired PRDC to furnish additional tech 
as well 


permit rr 


nical data as it became available, 
as additional financial information 


was 15 


Since the 


PRIX 


position by 


construction permit 
sued has firmed up its financial 
obtaining unconditional 
commitments for contributions of $23 
540,000 and a loan of $15 million 

of the 


Shortly after issuance construc 


tion permit, several members of the 
Joint Congressional Committee on 
Atomic Energy criticized the AEC, and on 
August 31 three labor unions filed a 
petition with the AEC requesting that 


|) the permit be set aside until questions 


of safety and finance were resolved, and 
2) a public hearing be held on the mat 
ter. The 


construction 


AEC refused to set aside the 
permit, but did 
The hearing began on Jan. 8 


order A 
hearing 
1957, and is still in progress 

Mr. Hartwell that the Ak 
procedures for handling license applica 


stated 
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tions had changed somewhat since the 
time the PRDC permit was issued 
The Commission now publishes a notice 
of proposed action upon license applica- 
tions in advance of the actual issuance of 
such a permit or license 

He digressed slightly to point out that 
legislation was recently introduced by 
Senator Clinton Anderson which would 
require the AEC to hold public hearings 
on all applications for licenses before 
issuance of the license. This legislation 
also provides that the report of the Ad 
visory Committee on Reactor Safeguards 
be made part of the record of the appli 
and available to the public 
Mr. Hartwell pointed out that unless the 
developmental state of the act is recog 
nized such legislation might well pose 
problems or delay since complete tech 
nical information relating to all factors 
of a reactor may not be available at che 


cation 


time the application is filed 

He then discussed the hearings in con 
nection with the PRIX 
permit. He emphasized that the Com 
pany had no objection to public hearings; 
it was their feeling that public hearings 


construction 


were proper to protect the public 
AEC 


specified among the issues to be consid 


In announcing the hearings the 


ered the following 


1 Whether there is sufficient informa 


tion to provide reasonable assurance 
that the reactor can be constructed and 
operated safely at Lagoona Beacl: 

2 Whether there is reasonable assur 
ance that technical information omitted 
from and required to complete the ap 
plication resulting from research carried 
on during the period of construction 
would he provided 

4 Whether or not PRDC 


qualified to carry out the project 


is financially 


In the petitions for intervention, the 
unions stated their main was 
safety of the proposed 
However, during the extensive cross 
examination a number of questions, 
which were irrelevant in connection with 
that issue, were introduced but which ap 
peared designed to the foundation for 
criticism of the AEC or for a showing of 
improper subsidies to reactor builders 
Typical of such lines of questioning was 
an exhaustive inquiry into the price of 


concern 


the reactor 


plutonium 

A great deal of direct testimony and 
cross-examinacion has already been com 
pleted, but it is expected that the tran 
script of the hearing will be more than 
§000 pages long before the hearing is 
completed. Certification of the record 
to the Commission for 
tentatively scheduled to be completed 
by July 1. Thus, a determination by the 


decision was 
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Commission will not be made earlier 
than the fall of 1957 

The matter of the safety of reactors is 
of paramount interest to the public, and 
it is proper and important that provision 
be made for public hearings—both for the 
protection of the public and for the pro- 
tection of applicants for licenses. Re- 
actor builders understandably desire 
some assurance that they will be able to 
operate when construction of a reactor 
is completed. Yet in a developmental 
art, complete and detailed technical data 
are not and can never be available at the 
institution of construction when an 
application for a construction permit 
must be made. Therefore, under the 
present regulatory pattern there is in 
herent a necessity for review of the com 
pleted reactor before an operating permit 
can be granted. In this situation an 
exhaustive and expensive hearing of the 
nature of the PRDC hearing at the con 
Struction-permit stage 1s uneconomic 
and would normally be warranted only 
if the construction permit would auto 
matically become an permit 
upon completion of construction, which 
It is to be hoped that 


Operating 


is not the case 
a recurrent 
pro 


such a situation will not be 
one or the 
gram will be hampered 
rapidly developing state of the art, it is 
reasonable to expect that the experience 
of PRDC may be unique 

R. A. Bowman, Mem 
tel Corporation, presided 


civilian-development 
Because ot the 


ASME, of Bech 


Railroad Luncheon 


Jet engines, and their huge appetite 
for fuels, present a major problem to the 
American Railroad industry, according 
to J. W. Corbett, vice-president of the 
Southern Pacific Company. Speaking at 
the Railroad Luncheon on Tuesday, he 
suggested that since locomotives and jet 
planes use the same kind of fuels, there 
might not be enough to go around in the 
future, especially in time of national 
emergency. He said that railroads are 
now exploring the possibility of running 
locomotives on new and different fuels, 
including, possibly, nuclear ones 

Even in peacetime, Mr. Corbett said, 
the need for economical operation de 
mands research on less costly fuels 

Mr. Corbett predicted major improve 
ments in both passenger and freight cars, 
including elimination of the troublesome 

hot box" caused by overheated wheel 
bearings, and “‘impacte damage"’ caused 
by jolts in transit 

He described newly developed devices 
called ‘‘hydracushion  underframes’’ 
which operate on a_ shock-absorber 
principle to reduce damage to freight cars 


and their contents. Use of the new 
units, he said, has permitted railroads to 
handle fragile items without damage, 
including curved automobile windshields 
and other vulnerable freight 

A serious problem confronting the 
industry, Mr. Corbett pointed out, is the 
shortage of engineers in railroading 
To induce young engineers to enter this 
field, Mr. Corbett outlined what the 
future in railroading holds for the me 
chanical engineer. For example, on the 
problem of motive power, Mr. Corbett 
pointed out that ‘‘while the diesel lo- 
comotive has been a major step forward 
in the advancement of railroad locomo 
tion, I do not believe that we have 
reached the ultimate goal in motive 
power design. This is evident by the 
continual search for improvements in 
locomotives, including certain types cur 
rently under test. For example, the gas 
turbine locomotive is in limited use on 
one major railroad and diesel engines 
with direct hydraulic drive are under 


test. One of the major engine builders is 


developing a free-piston gasifier to drive 


a gas turbine for locomotive use. The 
Association of American Railroads has a 
energy 
the 


standing committee on atomic 
for the investigating 
feasibility of nuclear power for locomo 
tive use, cither by means of a reactor 
aboard the locomotive unit or by trans 


purpose of 


mitted electrical energy generated at a 
central nuclear power plant. In other 
words, the field of future development in 
locomotive design is wide open.” 

Other problems cited by Mr. Corbett 
include fuels resources, passenger-car 
design, freight car design, and the like 

H. C. Munson, vice-president and 
general manager, Western Pacific Rail 


road Company of San Francisco, presided 


Nuclear Engineering Luncheon 


Engineers and scientists are constantly 
at work to make nuclear weapons safc 
for the people who use them and for sur 
rounding civilian populations, according 
to Marvin D. Martin, Mem. ASME, head 
of the Weapons Enginecring Division 
of the University of California Radia 
tion Laboratory 

Addressing the Nuclear Engineering 
Luncheon on Mr. Martin 
pointed out that designers must guard 
against unintentional detonation as well 
satisfactory performance 
when needed. If an aircraft should be 
unable to deliver its nuclear bomb to a 


Wednesday, 


as guarantce 


target, for example, provisions must be 
made either for the plane to return to its 
base carrying a live bomb or to dump an 
over an 
must 


extremely 
uninhabited 


expensiv ¢€ weapon 


area Not only 
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weapons be capable of being shipped by 
truck, airplane, and ship, 
but also they must have built-in safety 


railroad car, 


features which insure that accidental 
nuclear detonations do not occur, even 
under unexpected emergency conditions 
such as fire or airplane crash 

Mr. Martin also pointed out that, 
being de 
field, 
into account the 


handled by 


paratively inexperienced personnel. En 


with more atomic weapons 
signed for use by troops in the 


take 


may b« 


lesigners must 
fact that they com 
gineers also concern themselves with the 
locations and climates in which weapons 
tested, methods 


may be assembled and 


of shipping and inspection, effects of high 
alticude, and other factors 

Despite many elaborate tests and in 
tricate safety devices designed to pro 
duce the safest and most reliable weapons 
Martin added 


have occasionally 


possible, Mr the design 
ers of nuclear devices 
arrived at the conclusion that the best, 
single, over-all test to insure that our 
nuclear weapons will remain operative 
under all conditions is to give one to the 
average GI with the instruction, ‘be care 


ful of this.’ *’ 


Captain Richard S. Mandelkorn of the 


U. S. Radiological Defense Laboratory, 
San Francisco, Calif., presided 


Banquet 


This year's guests at the Semi-Annual 
Meeting Banquet witnessed a dramatic 
He Id on Wednesday 


with J. Calvin 


serics of events 
evening, the 
Brown, past-president and Fellow ASMI 


included the an 


program, 


acting as toastMastcr, 
nouncement of the winner of the Student 
1957 Old Guard 
Nominating 


Competitions for the 
Prize, the results of the 
Committee for next year’s President and 
other Officers, the announcement of the 
retirement of C. E. Davies as Secretary of 
ASME, and an 
Gaither, Jr., chairman of the board, The 


Foundation, and chairman of the 


address by H. Rowan 
Ford 
board, The Rand Corporation 

ASME Secretary Davies described the 
Student Member Competition as one of 
the most important events of the Society 
Ac each Semi-Annual Meeting the win 
ners of each of the 12 Regional Student 
compete for the 1957 Old 
Guard Prize which includes a cash prize, 
a certificate, and a trip to the 1957 An 
nual Meeting in New York 
of this year’s competition 


Conferences 


The winner 
held earlier 
Reynolds of 
Evanston, Ill 


in the day, was George M 
Northwestern Univ 
Region VI, Southern Tier), for his paper 
Computer Control of Machine Tools 

Mr. Reynolds will also present his paper 
Annual M 


rsity 


ting 


during the 


AUGUST, 1957 


Th c 


\ id ed 


following which pro 
stiff competition for Mr. Reyn 
olds, were also entered in the contest 

Philip A. Thompson, 


Institute, Troy, 


papers, 


Fusion,’ by 
Rensselaer Polytechnic 
N.Y Region I 

Hazards Associated With the Use of 
Radioisotopes in Nondestructive Testing 
Techniques,"’ by Robert D. Martin, 
Polytechnic Institute of Brooklyn, 
Brooklyn, N. ¥ Region II 

‘Reproducible Low Impact Testing, 
by William J. Murphy, Villanova Uni 
versity, Villanova, Pa. (Region III 

Application of Gas Turbines to Auto 
Gilbert B. Ballard, Jr., Ala 
bama_ Polytechnic Auburn 
Ala. (Region IV 

The Effect of Mechanical Engineer 
ing on Resistor Board Development,”’ 
by Matthew T. Orvik, 
North Dakota, Grand Forks, N 
Region VI, Northern Tier 

‘Has the Engineer By-Passed Educa 
tion?’’ by Albert \ 
Dayton, Ohio (Region V 


mobiles,"’ 
Insticute, 


University of 


Dak 


Ferris, University of 


“The Martin Baker Ejection Seat 
MKCF2,"" by John R. M. Gordon, 
University of British Columbia, Van 


couver, British Columbia, Canada (Re 
gion VII, Pacific NW 

“Design and Test Operation of a 
Hydrofoil,"’ by John M. Bristol, Jr 
University of Santa Clara, Santa Clara, 
Calif. (Region VII, Pacific SW 

‘‘Nuclear Thermo-Electro Power,"’ by 


Larry A. Rash, Kansas State College, 
Manhattan, Kan. (Region VIII, North 
ern 


Aviation Oxygen Requirements and 


Equipment,'’ by Carey E. Murphey, Jr 


University of Texas, Austin, Texas 
Region VIII, Southern 
A Pure Reaction Gas Turbine,”’ by 


Dary! R. Schwichtenberg, South Dakota 
School of Mines, Rapid City, S. Dak 
Region VIII, Rocky Mountain 

Mr. Davies then gave the report of the 
Nominating Committee for year $8 
slate of ASME officers 

James N 
Bechtel 
for President of 

Also 


gional vice-presidents and directors wer 


Charles E. Crede, 
Controls, Inc., Watertown 


next 
Landis, vice-president of 


Corporation, was nominated 
ASMI 


nominated to the posts of r 


vice-president, Berry 
Mass., Vice 
President, Region I 

Arthur W. Weber, vice-president, Corn 
ing Glass Works, Corning, N. Y., Vic« 
President, Region III 

Ernst W. Allardt, chief 
Babcock & Wilcox Co 
Division, Alliance 
Region \ 
Aurand 


ngineer, The 
Tubular Prod 
ucts Ohio Vix 
President 

Henry § 


Lieutenant General 


U.S. Army, Ret., Honolulu, Territory ot 
Hawaii, Vice-President, Region VII 


L. N. Rowley, Jr., executive editor, 
Power, McGraw-Hill Publishing Com 
pany, New York, N. ¥ Director 


Administrative Activities 

Elmer O. Bergman, staff consultant 
G3 & Company, Alhambra 
Calif., Director—Codes and Standards 

Ronald B. Smith, vice-president, Th 
M. W. Kellogg Company, New York 
N. ¥ Director—Technological Activi 
tics 

Detailed 
nominees are published elsewhere in this 


Braun 


biographical data on th 


issuc 
Onc 
often in the annals of 


hasn't occurred very 


ASME 


was therefore 


event that 


is the r 
tiring of a Secretary It 
when ( I 
1934, 


effective at 


significance 
ASMI 
retirement, 


of historical 


Davies, Secretary of since 
announced his 
the end of this year, during the banquet 
proceedings He also announced that 
O. B. Schier, 2nd, has been designated 
Secretary-Elect of ASME by 
vote of the ASME Council 
Mr. Gaither, principal speaker at the 


banquet, pictured tomorrow's world as a 


unanimous 


place where man will be able to control 
the climate and the weather, where there 
will be limitless sources of energy, and 
electronic translating machines will sim 
plify communications between nations 
He cautioned, however, that the power 
of destruction inherent in nuclear energy 
must be controlled “if mankind's power 
to progress is to h« excr¢ ised 
Mr. Gaither that che 
ences, in coming years, will benefit by 


said sn ial Sci 


technological progress, pointing out 
that the marchematics deve lope d for de 
scribing processes and the 


computers themselves may be applied to 


computing 


probl ms of the social scientist 

After predicting that man will som 
day be able to eliminate all known dis 
cascs, as well as others not yet recog 
world-wide television net 
works would be produced, that spa 
travel will become a reality, Mr. Gaither 
There nothing Buck 
Rogers about any of this. What seemed 


improbable fantasy 25 years ago is toda 


nized, that 


said, really is 


a commonplace 

The theme of Mr. Gaither’s speech to 
the engineers was a plea for what he 
called 


Citing impressions he had gained dur 


constructive dreaming ‘4 


ing a recent trip through much of Asia 
Mr. Gaither said that the 
mand for a better life by Asian peoples 
called Nationals m 


nationalism identified with 


growing d 


sometimes Asian 


is not just 
national governments or national com 
but is a ‘universal ferment 


He called upon his audien 


mitments,’ 


in the area 
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William J. Harris, /e/t photo, of the National Academy of Sci- 
ences, gives some facts and figures on the current status of 
titanium and steel sheet materials during an Aviation Division 


technical session 


to apply more effectively the new tech 
nical knowledge being gained each day, 
is a danger that in 
Demands 


adding that ther 
the underdeveloped countries, 
and expectations can outstrip available 


and available 


human resources 


Disillusionment 


trained 
natural resources 
stemming from this situation in turn can 

produce political chaos,"’ leading to 
war 

While neither was present ac the ban 
Bodwell of La Jolla 
Marshall of 


recognized as 


ASMI 


Howard I 
Stewart M 
Calif., wer 


Members of 


quet 
Calif., and 
Palo Alto 

Fifty-Year 


Consulting Engineers’ Luncheon 


It is well recognized that given the 
broad outlines of concept, engineering is 
aggressive in prosecuting the design and 
execution. It is our progressional obliga 
tion to overcome the obstacles of nature 
and to harness the physical forces that 
affect our assigned project, but physical 
measures are not the complete yardstick 
to the 


by which the real cost or valuc 


ulcimate client is evaluated 


truly 
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Engineering problems facing industry, nuclear energy safety, 
materials for high-speed aircraft, biotechnology, solar 
energy for practical uses, among topics discussed 


ing session. 


So said Col. John P. Buchler, executive 
engineer, Bechtel Corporation, the fea 
the Consulting En 


tured speaker at 


ginecrs’ Luncheon on Thursday 
It often happens’’ he pointed out, 
that proposals for bridges, highways, 
freeways, and even large multipurpose 
dams and the like are 


cussed in public assemblies, public hear 


exhaustively dis 


ings, and in the press, with emotions or 
special interests dominant, while engi 


neers, who have extraordinary knowl 


Technical Program High Lights 


maximum safety and ease of operation 
In addition to being light in weight and 


Technical topics which were presented 
at the 48 sessions through some 130 pa 
pers included the latest information in a 
number of ficlds of mechanical en 
Highlights from some of the 


wide 
ginecring 
pape rs follow 
Aviation. 
problems involved in design of cabin 
jet transport airplane 


How Convair solved the 


doors for its *"800"" 


was described. The resule is a lighe 


weight plug-type door which affords 
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edge and could contribute, remain 
silent. I do not propose that the profes 
sion should become vocal or partisan 
merely for the sake of being recognized 
and heard, but where relative physical 
distinct bearing on the 


benefits to 


facts have a 


ultimate costs and society, 
we are remiss in remaining silent and 
have not discharged our full obligation 
nor offered our full potential contribu 
tion to obtain the best solution 

There is no reason why engineers 
should fear or avoid taking such an ac 
tive part in management and public af 
fairs, and people respect those who have 
such acts of 


and offer good ideas. By 


In right photo, group listens attentively as various aspects of the 
engineering test reactor were disclosed at a Nuclear Engineer- 
Coolant systems, shielding, design, and con- 
struction costs were presented. 


contributions our profes 


constructive 
sion will increase in stature and public 
recognition. In substance, the way to 
improve our prof ssional status is not 


with 


to avoid the public, but to join 


them and demonstrate by practical 


teamwork the engineer's carly value to 


the effective and economical applica 

tion of resources to any development 
Warren H. McBryde, 

and Fellow ASMI 


consulting engineer, presided 


past-pre sident 


and a San Francisco 





extremely safe, the door is easy to in 
stall and adjust, and requires a relatively 
small fuselage cutout 

Solutions to two of the knottiest prob 
lems facing aircraft designers, landing 
gear and acrial refucling units, were sug 
gested by another Ic revealed 
that a new type of landing gear has been 


developed for heavy yAir Force cargo 


paper 
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planes with a gross weight close to 100 

00 Ib. Instead of the conventional ar 
rangement, the new device features two 
wheels, one in front of another, as on a 
side of the 
This tandem arrangement promises sev 


bicycle, on each aircraft 
eral advantages including improved re 
liability, smaller concentration of weight 
on the runway, and a narrower housing 
when the wheels are retracted 

At the same session, methods used to 
develop America’s most modern aerial 
refucling devices were described. The 
new units are said to permit fighters and 
bombers to refuel rapidly at higher alti 


tudes and higher speeds than ever befor: 





Design for thermal flight was discussed by group in left photo. 
Shown /eft to right are: George Gerard, New York University; 
Joseph W. Semonian and Robert F. Crawford, Aerophysics 
Development Corporation; and Edward A. Simkovich, Repub- 


line or assembly 


take 


ngines in need of repair, was di 


A ‘‘disassembly 


line-in-reverse, used to apart air 
plane 
scribed to engineers secking ways to us« 
automatic techniques to cut the cost of 
aircraft Maintenance Another speaker 
called for construction of special troubl 
shooting machines which would enabl 
mechanics to find out what is wrong with 


an engine without removing it from th 


aircraft The development of ‘‘engine 
analyzers'’ which could diagnose ailing 
ngines or Spot potential troubl 
thereby cutting costs, was called for 


The aircraft industry also got a pr 


view of the revolution in manufacturing 


methods that will be required to con 


struct airplanes capable of breaking th 
thermal _ barrict Speakers at th 
meeting predicted that tomorrow's ait 
craft, flying so fast that friction with th 
air will heat them to temperatures of 120) 
F or higher, will have to be made by 
completely new manufacturing meth 
being 


materials only now 


New alloys of titanium and 


ods"’ out of 
developed 

steel are now being developed which arc 
fairly 


relatively immune to heat and ar 
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light in weight. Use of such materials, 


however, will require new manufactur 


ing methods, since the new alloys are 


much more difficult to shape into usable 
forms than today’s metals 
It was also pointed out that although 


tomorrow's airplanes may be mad 


largely of these super alloys there will 


also be a need for heat-resistant trans 


parent plastics, paints, lubricants, in 


sulators, and other nonmetallic mat« 


rials. However, the development of es 


sential new materials and ways to usc 


them will depend on the ‘‘continued 


support of government-sponsored — rx 


search and the ingenuity of free enter 





prise in this country In addition to 


mechanical construction, engineers are 


considering the problem ot protecting 
pilots from the intense heat of ‘‘thermal 
aircraft 

Heat Transfer. 


human 


How much heat can a 
befor« 


This 


critically important to engineers design 


being stand suffering a 


nervous breakdown? question 
ing aircraft so fast that they are heated by 
friction with the air, was answered in a 
paper on biotechnology one of a 
medical ex 
fie Ids 


what 


group of papers in which 


rts and researchers from other 


revealed their research results on 


happens to humans exposed to extrem 


heat, cold, or radiation such as that en 
count red in outer spac 

Safe exposure time for a Man at various 
temperatures was disclosed. Figures in 
dicate that under specified conditions a 
centimeter of 


man covered with one 


clothing might remain as long as a 
minute and a half in air at 900 I 


Without 


a ~0-d g temperature 


without 


collapse protective clothing 


he might survive 
for the same period 


Ir was cautioned that many factors 


lic Aviation Corporation. 
right photo, is described during a joint Metals Processing- 
Metals Engineering-Machine Design session by E. J. Weiter 
of Marquette University. 





which are difficule to include in experi 
ments, health, per 
spiration, and blood circulation, must be 
borne in mind when considering the re 


such as individual 


sults. It was also pointed out chat it ts 
difficult to secure enough reliable experi 
mental information at extreme tempera 
tures, since reports of individuals who 
survive extreme heat or cold, such as 
those who escape from burning build 
ings, usually do not provide detailed in 
formation on temperatures or other 
conditions 

Reporting on the effect of high tem 
performance, the 


Link 


peratures on human 


described experiments in a 


paper 


A flat surface friction apparatus, 


trainer, a device in which student pilots 


practice handling simulated aircraft 


control while their actions are recorded 
In experiments at tem 
120 and 235 F, the 


performance of student pilots was neat 


by instruments 
peratures between 
normal for about three quarters of th 


safe exposure time for a given tempera 
ture. During the last quarter of exposur 
a rapid in 


mental 


time, experimenters noted 


crease in dizziness, faintness 


confusion, nausea, and other symptoms 
follow 
ber of 


Metals Engineering. A new 


1 by a sharp increase in the num 
rrors in handling the controls 
industrial 


technique, vacuum metallurgy, is trans 
forming ancient methods of working 
with metals and giving engineers an 
important new tool in their efforts to 
produce faster aircraft, nuclear power 
and new chemicals. The vacuum proc 


ess, although it has some commercial 


applications today, has even more po 


tential for the fucure, according to on 


of the meeting papers. Vacuum metal 
lurgy is used in working with certain 
metals that ordinarily combine with 
gases from the air when heated. By 
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surrounding the hot metal with a vac 
the unwanted reactions can be 
This makes it possible to 
manufacture products not achievable in 


uum, 
climinated 


any other way 

Air Pollution. A professor called for all 
operators to pool their 
said 


power-plant 
resources in a fight on smog. He 
that no matter what air-pollution control 
processes are developed they will be 
expensive, but that demand for mor 
complete control of industrial smoke 
will undoubtedly continue to increase 
his situation calls for co-operation be 
tween all power-producing agencies, and 
the results achieved recently in Pitts 


program. An all-day session deale with 
current developments such as methods of 
efficiently converting waste sawdust and 
woodchips into useful products, remote 
control systems for sawmill carriages 
which completely climinate the need for 
an operator of the carriage—and modern 
techniques of scientific forest manage 
ment and conservation 

Materials Handling. A sturdy wooden 
box called a container, approximately 6 
ft high, 4 fe wide, and 6 ft deep, repre 
the most promising innovation 

world-wide shipping industry 
three-year study at 


sents 

in the 
Reporting on a 
U.C.L.A., a paper described a revolution 


The development and design of the Lockheed C-130 landing gear were reviewed 
by R. O. Dickinson, Jr., left photo, of Lockheed Aircraft Corporation at a joint Avia- 


tion-Machine Design Session. 


In right photo, Roy V. Wright Lecturer George L. 


Sullivan, right, receives lectureship certificate from ASME President W. F. Ryan, /eft. 


burgh, Pa., were cited when a group of 
industries joined to reduce air pollution 
in that city. He added that 
Angeles, Calif., the activities of a Joint 
Research Plane Aur 


Pollution are a step in the right direc 


in Los 


Council on Power 


tion. Recommendations contained in 
this paper were based on an analysis of 
the causes of smog and a review of tech 
niques used to reduce it, including vari 
ous methods of removing irritating oxides 
of nitrogen and sulfur compounds from 
smokestack gases 

The paper pointed out that the initial 
cost of smoke-control equipment is high 
often running to millions of dollars, and 
even if usable by-products are ob 


from 


that 


tain ! wastc gascs the costs of 


operation are also high. In addition 
if many industries start to produce and 
sell the same by-products, their price is 
likely co fall, 


over-all cost of smoke 


thereby increasing the 
control still fur 
ther 


Wood Industries. 


problems of the wood and lumber in 


A special program on 


dustry, with particular attention to the 


Northwest States, was included in the 
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ary system of ‘“‘containerizing’’ general 


cargo. It was pointed out that presently 
dry cargo of all shapes and sizes is loaded 
piece by piece on a pallet. The pallet is 
then lifted by a ship's boom and lowered 
in the hold where the cargo is unloaded 
piece by pice The use of standardized 


containers would serve to homogenize 


the odd cargo, 
number of times individual cargo items 


assortment of and the 


would have to be handled would be 
greatly reduced thereby speeding up the 
entire loading operation 


1960° 


houschold 


find 
belongings 


Moving day may your 
and 


in aluminum containers. So 


furniture 
canned"’ 
stated another materials-handling con 
as he outlined some of 
future prospects in the 
containerization’’ field 
the need for standard shipping container 


may be inter 


sulting engineer 
the past and 
He discussed 
sizes so that containers 
changed between various transportation 
carricrs 

‘Moving a houseful of furniture from 
Decatur, Ill., to Berlin, Germany, is 
plausible today with but one packing 
prov ided the be 


operation,’” he said, 
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longings are loaded into standard-sized 
shipping containers.’ 

Most of the uses for shipping contain 
ers today, however, are for moving com 
mercial goods by public Carricrs Con 
tainers have been standardized mostly for 
limited interchanges, since there are no 
standard sizes applicable to all types of 
carriers 

According te the speaker, in the inter 
est of efficiency, several standard sizes 
Using any one of 
goods may be 


should be adopted 
these standard designs 
moved anywhere in the world with but 
one loading job 
containers 
far outweigh drawbacks. Among the 
Shipment in undisturbed 
sealed units; reduced packing costs; 
reduction in labor, time, and cost in 
loading, stowing, and unloading carricrs; 
less physical damage and breakage; re 
duction of contamination; and reduc 
tion of pilferage 

Nuclear Power. Preliminary operation 
of America's first full-sized atomic plant 
“is proceeding satisfactorily and is ex 
pected to continue in the same manner,” 
nuclear session 
engineering 


Advantages of shipping 


former are 


engineers attending a 
were told Preliminary 
tests at the Shippingport Atomic Power 
Station near Pittsburgh, which is ex 
pected to begin producing usablegpower 
later this year, were described. 1 four 
stage program now being carried out will 
insure that the station will operate satis 
factorily when the nuclear fuel is in 
serted. The program 
of installed equipment, 
and preliminary 


includes inspec 


tion testing of 
key parts 
to be certain that the station is capabl 


operation 


of carrying a full load 
The main 
ambitious plans for creating a gigantic 


roadblock to England's 
nuclear power industry within the next 
a shortage of technical 
been sug 


20 years is not 
knowledge as has sometimes 
gested, but a scarcity of trained personnel 
A British that atomic 


power stations built in Britain today ar 


enginecr denied 


ineficient and would soon be obsolet« 


as has been contended by some experts 
Conceding that demand for coal and 
oil in Britain will soon exceed the availa 
ble supply, and that this situation calls 
for rapid development of nuclear power 
that the 


for industrial use, he said 


present British program ‘'ts by no means 
a stop-gap adopted by a country with a 
dire shortage of conventional fuels 
Contrast between Great Britain's plans 
development of 
America s 


tor rapid peac etime 


atomic and slower, 
more cautious approach, has led to a 


this 


pow cr, 


difference of 
country. Defenders of American policy 
have frequently said that, altchough nu 


sharp opinion in 


ENGINEERING 








clear power generation may be economi 
cally feasible in England, knowledge of 
atomic 


plants is not sufficiently ad 


vanced to justify large-scale construc 
tion in America of units that may rap 
idly become outmoded 

different 


saying that plants of the current British 


The speaker gave a view, 
type, with possible improvements, will 
still be built 25 from 
added that the power reactor 
operation at Calder Hall, in England, 
has advantages of simplicity and safety 


years now He 


now in 


that are not inherent in more advanced 


types. Calder Hall has operated in a 
trouble-free manner, he said, and ‘'pres 
ent indications are that the expectations 
of designers will be fully met 
Another paper covered problems in d 

Signing, operating the 
Army's first nuclear power reactor. The 
engineering and technological roadblocks 


building, and 


to be surmounted before the 
Reactor 
, in April were 


that had 
Army Package 
opened at Fort Belvoir, Va 


Power was 
desc ribed 

Two contrasting sides of the atomi; 
energy picture—one bright, one gloomy 
also were outlined 


On the bright side: The cost of electric 


power generated by the atom is almost 


certain to be reduced drastically in com 
ing years. Many parts of the world, 
including Western Europe, already find 
nuclear energy an economic boon 
United States will probably be using com 
pe titive aromic power ina dec ad¢ or so 

On the gloomy side, members heard an 
extended discussion of the problems ot 
decontaminating an area that has been 
radioactive fallout from a 


dusted with 


bomb or from a nuclear accident The 
enormous efforts that would be required 
to remove radioactivity from a city after 
atomic attack were described 

Solar Energy. Th 
d office building 
querque, N. Mex 


satisfactorily it wast 


dealing 


solar 
Albu 


initial 


world's first 
heat located at 
survived its 
winter trials 


vealed. In a 


with methods of using th 


technical session 

sun's heat for 
practical purpose, thro New Mexico 
said that a system installed in 


rformed 


ngincers 


their own offices last year | 


satisfactorily through the worst part of 


the winter including a much cloudier 
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American Rocket Society. Liquid rock 

ets, ramjets, solid rockets, hypervelocity 


than normal January 


flight, instrumentation and guidance 
flight were among the 
Semi-Annual Meeting 
Rocket Society An 
afhliate of ASME, ARS held its meeting 
concurrently with the ASME Semi-An 


nual Meeting, June 10-13, in San Fran 


and $Ppac cof ics 
covered during th 


of th American 
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The 


The ARS was 
quartered at the St 
Nearly 700 rocket and 
experts were in attendance 
In addition, exhibits of 


located in the Northern California and 


Meeting head 
Francis Hotel 
guided-missilc 


cisco 


companics 


Sacramento Sections were on display on 
June 11 and 12 

The Navy's top ballistic missile man, 
Rear Admiral William F. Raborn, USN, 
director of the Bureau of Ordnance's 
Special Projects Office, was the principal 
speaker at the banquet on June 11. Dan 
A. Kimball, former Secretary of the 
Navy and president of Aerojet 
General Corporation, Azusa, Calif., ad 


now 


dressed luncheon meeting the same day 

Meeting activities ended on Thursday 
afternoon, June 13, with a guided tour 
of the Ames Acronautical Laboratory at 
nearby Moffett Field 

Papers Available. A complete list of the 
available ASME papers presented at the 
meeting may be found on pages 778-780 
in this issue. In addition, digests of 
numbered Semi-Annual papers have ap 
peared in the July issue of Mecnanicat 
Digests of the remaining 
papers will appear in this and subsequent 
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Wright Lecture 


Sullivan, dean-cmericus of 


George L 
the college of engineering of the Univer 
called upon his 


enter the 


sity of Santa Clara, 


fellow arena of 
politics in order to help assure an adc 


State of 


cnginecrs to 


quate supply of water for thi 
California Dr 
rent plans for developing a state water 
supply are blocked by partisan political 
thac “‘if 
in the California legis 


Sullivan said chat cur 


wrangling, but engineers had 
influence 


the California water plan would 


more 

lature, 
much better chance of bringing 
the water which is wasting down th 


Sacramento River to the valleys where tt 


have a 


is needed 

Dr. Sullivan's remarks wer 
in his Roy V. Wright Lectur 
named in honor of a past-president of 
ASME who frequently urged members of 
b com 


contained 


which was 


the enginecring prof ssion to 
more active in civil affairs 
ASME President Ryan pr 
lecture 
When an adequat 


Sullivan 


sided at th 


water project ts 


in operation Dr said th 


vast central part of California will 


be a paradise of growing crops instead 
of a semi-arid region of ghost towns 
that technical 


He cautioned, however 


would not b 


excellen¢ of th plan 


enough, because ‘‘factions in the north 
ern and southern parts of the state refus 
to allow progress unless their own areca 


gct just what they want 


ASME Officers Nomi- 
nated for 1958 


Memopers of the ASME Nomi 
nating Committee for 1957, E. H 
Hanhart, chairman; R. H. Stock 
ard, secretary; S. L. Grapnel, H. I 
J. Skarbek, T. J. Judge, J. F. Cun 
ningham, Jr., G. H. Frost, W. A 
Biddle, R. W. Cox, Otto de Lor 
enzi, and H. N. Blackmon, have 
nominated for 1958 the following 


Nominee 


Office 


President James Noble Landis 


Vice-President C. E. Crede, Region 


for two years I, renominated 
A. W. Weber, Re 
gion III 
W. Allardt, Re 
gion V 
H. S. Aurand, Re 
gion VII 
Durectors 
Technology R. B 
years 
QO. Bergman, four 
renomin 


Smith, four 
( odes and 
Stand years, 
ards ated 
Adminis : 
four years 


Rowley, Jr., 
trative 


sketches of the 
appear 


Biographical 
candidates for 
where in this issue of Mucnanicat 


office else 
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Urging participation in government by 


engineers, he said they could exert a 


powerful influence for integrity and 
honesty in government by actively suy 
porting worthy candidates or running for 
office themselves. He added that ‘‘th 
self-secker and the crook love to see in 
citizens. Today, engineers as a 


They ar 


ictive 
group are not civik minded 
too much wrapped up in their design: 
and forget that the ineptitude of govern 
ment may cause their finest designs to be 


perverted co the destruction of mankind 


Business Meeting 


At the Business Meeting of the Society 
held June 10, 1957, during the 
Annual Meeting the following announc 


semi 


ments were made 

The 1958 Semi-Annual Meeting will b 
held in Detroit, Mich., June 15 through 
19, at the Hotel Statler 

The personnel constituting the 1958 
Committec recorded 


Nominating was 


See page 821 of chis issuc Editor 
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Plant Trips and Excursions 


The planet trips in and around San 
Francisco of such a nature that 
they combined inspection of facilities in 
general use by industry and sight-sccing 
excursions in some very beautiful coun 


were 


try 

The first trip on Tuesday was a most 
interesting example of this combina 
tion. The visitors were taken to see the 
San Joaquin plant of Fibreboard Prod 
ucts, Inc There for practical pur 
poses they followed the path of the raw 
wood from the moment it enters until 
it emerges as paperboard. The debarking 
operation of huge logs and chipping 


reduces these logs to 


process which 
splinters in a matter of Moments was 
shown as well as the entire operation 
through the production of the finished 
paperboard and its conversion into milk 
cartons 

After luncheon at Riverview Lodge in 
Antioch, the group visited Crown-Zellet 
bach Corporation's plant and viewed 
the kraft paper and 
linerboard, and a converting operation 
for the manufacture of multiwall bags 
Onc in Crown-Zeller 
bach’s operation is 
development for the shipment of kraft 
pulp, manufactured in British Columbia, 
to the mill at Antioch via a pulp tanker 
Upon the arrival of the tanker, the pulp 
is pumped from the tanker, thickened, 
and conveyed to an open storage basin 
for use as required by the paper machine 
This plant has one Fourdrinicr-type paper 
machine with a wire width of 260 ft with 
a potential output of 600 tons a day 
The converting operation the 
manner in which commercial-type multi 
wall bags are formed and made ready 


manufacture of 


factor of imterest 


the revolutionary 


showed 


for use 
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Some visitors took advantage of the 
opportunity to see the Pittsburg and 
Contra Costa Power Houses of the 
Pacific Gas and Electric Company as 
well 

In the afternoon, of those who stayed 
in town for morning sessions, a group 
was taken to the San Francisco Naval 
Shipyard, one of the most colorful and 
capable of its kind in the United States, 
and where the Nation's only laboratory 
defense against effects of 
atomic weapons is located. A tour of 
the waterfront was included with stops 
to view berthed ships, the dry docks, 


devoted to 


a 
7 
- 


, °? 
(# 


_s 


+ 


ASME group takes time out during tour of San Francisco Naval Shipyard 


and one of the world's mightiest cranes 
with a lift of 630 tons 

The one trip on Wednesday was de 
voted to the inspection of the United 
Airlines Maintenance Base. The base is 
adjacent to the International 
and is United's main 
Here the visitors were shown the 
for repairing giant 


locate d 
Airport repair 
center 


complete facilities 


airliners, including complete engine over 
haul 

Three excellent trips were scheduled 
on Thursday. The trip to the Ames 
Acronautical Laboratory, one of the 
facilities of the National Advisory Com 
mittee for Acronautics, at Moffet Field, 
Calif., offered the visitors an oppor 
tunity to inspect the supersonic and 
hypersonic wind tunnels 

Later in the day a group was taken ona 
tour through General Electric's Valleci 
Atomic Laboratory, Pleasanton 

Here they saw the laboratory and 


tos 
Calif 
other points of interest 

Ac 4:00 that afternoon a large group 
took off for Yosemite National Park, 


ASME members at a repair station at United 


This 
sight-seeing excursion revealed the many 
only in 


returning on Saturday afternoon 


nature to be seen 
Yosemite Valley. They were taken to 
see the wondrous gorge, world re 
nowned for Half Dome, El Capitan, and 
other lofty peaks, and for the breath 
takingly beautiful Yosemite Falls, with 
a total drop of almost one-half mile 


wonders of 





Women's Program 


The women who joined their husbands 
at the Semi-Annual Meeting had the red 
carpet rolled out for them in no uncertain 

If any of the visitors missed a 
pointe of interest, the fault 
her own. The planned program went 
something like this 

On Sunday, the early 
greeted by members of the San Francisco 
Section and their wives at a Western Wel 
come Reception tea and cocktail party 


terms 


single was 


arrivals were 


which was followed by a scenic presenta 
tion by the Photographic Committec 
The guests were shown slides and scenic 
Francisco and 
tech 


motion pictures of San 
vicinity. Additional 


nical interest to photographers were also 


slides of 


shown 

Monday started 
hour so that the 
could marshall their plans for the day, 
There was a 


early with a coffee 


hostess and guests 


and what a day it was 
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choice of one of three luncheons—it was 
a difficult decision. First, there was the 
possibility of luncheon on the Starlight 
Roof of the Sir Francis Drake Hotel and 
shopping at such internationally famous 
shops as Gumps, Podesta Baldocchi, 
several in Union Square and Maiden 
Lane. Or, as several did, go to the Capri 
Room of Sabella's Restaurant on Fisher 
man's Wharf followed by a sight-seeing 
boat tour of the bay. Or, finally, the 
one that transported the visitors to an 
other world—luncheon at Johnny Kan’s 
Restaurant in the heart of San Francisco's 
authentic Chinatown. Afterward the 
group was taken on a walking tour of 
Chinatown shops, the Buddhist Temple, 





Airlines Maintenance Base 


Mary's Roman Catholic Church 
a coffce 


and St 

Early Tuesday 
hour the women embarked on a sight 
secing this unusual city 
which included such points of interest as 
Coit Tower, Marina and Yacht Harbor, 


Peaks, Park, 


morning after 


tour of most 


Twin Golden Gate and 


Committees in Charge 


ASMI under the gen 


ral supervision of the Meetings Com 


Meetings come 


mitt 
[he technical program is provided by 
the Society's professional divisions and 
technical Other 
are planned and supervised by committees 


committees features 


ganized within the host section—in 


this case the San Francisco Section. In 


grateful acknowledgment of the many 
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many others too numerous to Mention 
That day the women went to the Cliff 
House, overlooking Seal Rock, for lunch 
con 

Having exhausted the sights in San 
Francisco, on Wednesday, the women 
journeyed to Stanford for new worlds to 
conquer. They took the skyline to 
Stanford University, touring the campus 
and stopping to see the Stanford Chapel; 
had luncheon at Allied Arts Guild with 
time later to browse in the garden and 
shops. The afternoon wound up with a 
visit to Sunset House, home of Sunset, 
the magazine of western living and gar 


dens. In the evening there was a Social 
Hour and the Banquet of the Semi-Annual 
Meeting 

Thursday was devoted to a three 


bridges tour of the scenic wonders of the 
San Francisco Bay Area. This group took 
off at 10:00 a.m. First crossing the Bay 
Bridge to Oakland, they saw Treasure 
Island, site of the last San Francisco 
World's Fair, now an installation of the 
Twelfth Naval District. They had 
brunch at the Claremont Hotel in Berke 
ley and enjoyed the panoramic views and 
magnificent gardens. They then saw 
the University of California campus and 
drove across San Pablo Bridge to Muir 
Woods noted for the Sequoia Redwood 

the afternoon they 
Francisco via the re 


Late in 
San 


Grove 
returned to 
nowned Golden Gate Bridge 

The lase day of the meeting—th« 
women were veteran sightseers by this 
time—they took off on an all-day tour 
of the Valley of the Moon country 
In air-conditioned buses, their 
took them through Sonoma 
they had a barbecue luncheon at 
Beringer Winery in St. Helena, 
barrels of fun going through the winery 
They came home tired, but full of the 
wonders of California 


travels 
County; 
the 
and 





committees whose efforts contributed so 
substantially to the success of the 1957 
Semi-Annual Meeting their personnel is 
listed as Meetings Committee 
C. W. Parsons, chairman; G. R. Fryling, 
W. B. Wilkins, A. M. Gompf, and H. N 
Muller, Jr 

San Francisco Section: A. K. Ingraham, 
hairman; R. A. Bowman, vice-chairman; 
E. G. Chilton, secretary-treasurer 


follows 


General Arrangements Committee: J. N 
Landis, chairman; V. F. Estcourt, Alf 
Hansen, Leonard D'Ooge, Sacramento 
Subsection, and G. F. Gayer, Santa Clara 
Subsection, advisors 


Reception Committee: W.H. McBryde, 
chairman; Robert Sibley, O. B. Lyman, 
G. L. Sullivan, K. B. Anderson, G. H 
Raict, V. F. Estcourt, H. T. Avery, G. N 
Somervill, F. T. Letchfield, W. H. Kasse 
bohm, Alf Hansen, M. P. O'Brien, A. G 
Cattaneo, J. A. Campbell, R. L. Ingle 
hart, H. A. Johnson, R. L. Johnson, 
G. S. Drysdale, F. W. Beichley, and 
A. K. Ingraham. 


T. W. Bean, chair 


Finance Committee: 


man; ©. T. Barnett, R. S. Chamberlin, 
G. S. Clark, R. E. Grady, and N. B 
Shumate 


Registration and Information Committee 
K. B. Anderson, chairman; B.S. Truett, 
vice-chairman; R. E. Brakeman, Jr., J. R 
Edmund, E. C. Floyd, G. A. Hansen, 
Regnar Hessellund, T. A. Rohrer, C. E 
Sommarstrom, and C, J. Tateosian 


Technical Events Committee F. W 
Beichley, chairman; D. R. Schumacher, 
vice-chairman; H. A. Altorfer, B. W. O 
Dickinson, 3rd, P. E. Holden, E. D 
Howe, F. H. Meyers, R. F. Steidel, Je , 


and T. S. Voorheis 


Entertainment Committee: R 


Barker, H. J 


D Spear, 


chairman; J. E. Bentson, 


F. H. Meyers, W. H. Ness, and C. ( 
Whelchel 

Photographic Committee: T. H. Smith, 
chairman, A. H. F. Barlow, G. C. Bar 


naby, W. D. Elston, G. A. Hansen, S. I 
Heisler, Robert Lenquist, C. N Maxfield, 
W. J. Osborn, J. P. Van Overveen, and 
M. W. Wangsness 


Maund, 
H. Casson, 


Publicity Committee = & 
chairman; N. P. Campbell, E 
J. F. Stannard, Jr., and R. R. Thompson 


Women's Committee 
Bryde, honorary chairman; 
Landis, general chairman; Registration and 
Hospitality, Mrs. C. D. Allen; Coffee 
Hours, Mrs. G. R. Gayer; Monday Lunch 
cons and Tours, Mrs. G. A. Hansen; Mrs 
H. A. Altorfer, Mrs. L. D. Barter, Mrs 


Mrs. W. H. Mc 
Mrs, J. N 


T. W. Bean, Mrs. H. F. Brush, Mrs 
L. R. Burmester, Mrs A. K. Ingraham, 
Mrs. J. R. Kiely, and Mrs. F..F. Mautz; 


Tuesday City Tour, Mrs. K. K. Knopf; 
Peninsula Tour, Mrs. T. H. Smith; Three 
Bridges Tour, Mrs. H. J. Bentson; Mrs 
Edward Norbeck, Mrs. J. H. Olson, Mrs 
G. E. Peterson, Mrs. H. C. Reichard 
Mrs. J. P. Van Overveen, Mrs. R. L 
Walker, Mrs. G. L. Way, and Mrs. C. ¢ 
Whelch-l 
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D. RING March, April, and May of this 
year the cight Regional Administrative 
Committees of The American Society of 
Mechanical Engineers met to discuss with 
the Vice-Presidents, various Regional and 
Socicty problems, to express Regional 
views on the National Agenda; and to 
provide representatives of Sections an 
opportunity to further the nominating 
procedure for national offices 


The present procedures have evolved 


from long experience with various 
methods of bringing representatives of 
the Sections together Delegates from 
Sections first met at the 1915 Spring 
Meeting in Buffalo, N. Y two repre 
sentatives coming from cach of the 15 
sections 

The Annual Conference started origi 
nally in 1916 and continued until 195] 
The Sections had previously been grouped 
into seven groups for the purpose of 
selecting members of the Society Nomi 
nating Committee, and in 1932 the Annual! 
Conference was replaced by seven r 
gional conferences using the same group 
ing used for Nominating Committee se 
lection A single delegate from cach 
region attended a conference at the An 





nual Meeting In 1935 the delegates 
from the regions were increased to two 
each, each serving overlapping terms of 
two years, and the Annual Confer 
ence was moved to the Semi-Annual 
Meeting 

In 1940 the number of regions was in 
creased to cight. The following year th« 
Vice-Presidents were assigned regional 
responsibilities and the present Regional! 
Administrative Committees came into 
being, made up of two representatives of 
cack Section At the same time the 
Regional Delegates Conference was for 
malized 

The RAC meetings are held each year 
during March, April, or May. The plac« 
is decided at the proceeding RAC meeting 
or by the Vice-President. The date is ar 
ranged among the Vice-Presidents, the 
Host Section, and the Secretary's offic« 
and confirmed at a meeting of Vice-Presi 
dents 

A report on the 1957 Regiona! Dele 
gates Conference, held during the ASMI 
Semi-Annual Meeting in San Francisco 
Calif., June 9-13, at the Sheraton Palac 
Hotel, will appear in a forthcoming issuc 
of Mecwanicat ENGINEERING 





The eight ASME Regional Administrative Committees convened in their respective 
regions to discuss regional and Society problems and other topics of interest. Shown 
clockwise, are Region I, Bridgeport, Conn., May 3-4; Region Il, New York, N. Y., 
May 1-2; Region III, Rochester, N. Y., April 11-12; Region IV, Birmingham, 
Ala., April 6-7; Region V, Toledo, Ohio, April 29-30; Region VI, Peoria, IIl., 
March 29-30; Region VII, Richland, Wash., April 19-20; and Region VIII, Mexico 
City, Mexico, April 4-5. 


Regional 
Administrative 
Committees 


August 11-15 
ASME-AIChE Heat Transfer Conference, Penn- 
sylvania State University, University Park, Pa 


Sept. 22-25 
ASME Petroleum Mechanical-Engincering 
Conference, Hotel Mayo, Tulsa, Okla 


Sept. 225 
ASME Pall Meeting, Hotel Statler, Hartford , 


Conn 


Oct. 7-9 

ASLE-ASME Lubricating Conference, concur 
rently with ASME-IMechE International Con- 
ference on Lubrication and Wear, Royal York 
Hotel, Toronto, Ont., Canada 


Oct, 8-12 

ASME-AIME Fuels Conference, 
Frontenac, Quebec, Que., Can 
Oct. 21-23 

ASME Power Conference, 
Allentown, Pa 


Chateau 


Americus Hotel, 


Dec. 1-6 

ASME Annual Mecting, Hotel Statler, New 
York, N. Y 

March 3-6, 1958 

ASME Gas Turbine Power Conference and 
Exhibit, Shoreham Hotel, Washington, D. C 


March 16-20, 1958 

Nuclear Congress, International Amphitheater, 
Chicago, Ill 

March 17-20, 1958 

ASME Aviation Conference, Hotel Statler- 
Hilton, Dallas, Tex 

March 19-20, 1958 

ASME Enginecring Management Conference, 
Somerset Hotel, Boston, Mass 


April 1-3, 1958 
ASME Instruments and Regulators Confer- 
ence, University of Delaware, Newark, Del 


April 9-10, 1958 
ASME Railroad Conference, 
Cleveland, Ohio 


April 14-15, 1958 
ASME Plant Maintenance Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa 


Hotel Statler, 


ASME Appoints Two Assistant Secretaries 


WitttaM E. Reaser has left the faculry 
of Engineering at Princeton University 
to accept appointment as Assistant Secre 


tary of The American Society of Me- 
chanical Engineers. Responsibilities of 
this office encompass the relations with 
the membership in the sections through 
out the United States, Mexico, Canada, 
and Hawaii. An important phase of 
these activities is the work with students 
and recent graduates of the more than 140 
American colleges and universities which 
have accredited mechanical-engineering 
curriculums 

Mr. Reaser was graduated from Lafa- 
yette College in 1930, and was awarded 
the MS degree by Lehigh University. In 


addition to considerable industrial ex 


William E. Reaser appointed an assistant 
secretary, ASME, in charge of relations 
with the membership in the Sections 
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perience, he taught engineering for a 
number of years at Lafayette College and 
Swarthmore College before joining the 
faculty of Princeton in 1952. He has 
been engaged as both an educational and 
industrial consultant 

As a member of ASME since 1935, his 
interests in Society affairs have been ex 
tensive, including participation in func 
tions of technical groups and as a mem 
ber of the Publications Committee, pres 
ently serving as its chairman 

Joun D. Witpinc was recently ap 
pointed to the post of Assistant Secretary 
of the ASME 

Mr. Wilding, a member of the ASME 
staff since 1954, will be in charge of the 
Society's Codes and Standards Service, 


John D. Wilding newly appointed ASME 
assistant secretary in charge of the 
Society's Codes and Standards Service 


MECHANICAL 


April 14-17, 1958 
ASME Design Engineering Conference, Inter- 
national Amphitheater, Chicago, III 


April 24-25, 1958 
ASME Management-SAM Conference, Hotel 
Statler, New York, N. Y. 


May 18-22, 1958 

ASME Oil and Gas Power Conference and 
Exhibit, Bellevue-Seratford Hotel, Philadel- 
phia, Pa. 


June 11-14, 1958 

Third U. S. Congress of Theoretical and Ap- 
plied Mechanics, Brown University, Provi- 
dence, R. 1. 


June 15-19, 1958 
ASME Semi-Annual Meeting, Hotel Statler, 
Detroit, Mich 


Note: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, “‘An ASME Paper,"’ by writing 
to the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME 


which co-ordinates the activities of more 
than 75 committees under ASME sponsor 
ship engaged in preparing and revising 
codes and standards dealing with me 
chanical equipment of many kinds, in 
cluding boilers, elevators, screws, and 
other items. He is a graduate of The 
Pennsylvania State University, where he 
received a BS degree in electrical engi 
necring. Before joining the staff of 
ASME, he was a project engineer with 
M. W. Kellogg Company and served as a 
captain in the Signal Corps during World 
War I 


Meetings of Other Societieg 


Aug. 12-15 

Society of Automotive 
national west coast meeting, Olympic Hotel, 
Seattle, Wash 

Aug. 19-21 

1957 Cryogenic Enginecring 
National Bureau of Standards, Boulder, Colo 


Aug. 25-27 
American Association for the Advancement of 
Science, Pacific division, annual mecting, 
Stanford University, Stanford, Calif 


Aug. 28-30 
American [nstitute of Electrical Engineers, 
Pacific general meeting, Pasco Senior H. S., 
Wash 

Aug. 28-Sept. 3 

The Combustion Institute, 
symposium on combustion, 
Institute and Oxford 














Engineers, Inc., 


Conference, 


inter- 
The 


University, 


seventh 


national 
Royal 
England 
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ASME 
OFFICERS 
Nominated 


for 
1957-1958 


Durino the 1957 Semi-Annual Meeting 
of The American Society of Mechanical 
Engineers in San Francisco, Calif., June 
y 14, James Noble Landis, vice pre sident, 
Bechtel Corporation, San _ Francisco, 
Calif., was nominated by the National 
Nominating Committee for the office of 
President of the Society for the year 
1957-1958 

Regional Vice-Presidents named by the 
Committee to serve for a two-year term 
on the Council of ASME were: Charles I 
Crede, renominated, Watertown, Mass., 
Region I; Arthur W. Weber, Corning, 
N. Y., Region IJ; Ernse W. Allardt, 
Alliance, Ohio, Region V; and Henry S 
Aurand, Honolulu, T. H., Region VII 

Directors named by the Committee 
were the following: Technology, Ronald 
B. Smith, New York, N. Y., four years; 
Codes and Standards, Elmer O. Bergman 
Alhambra, Calif renominated, four 
years; and Administrative, Louis N 
Rowley, Jr., New York, N. Y., four 
ycars 

Members of the Committee making the 
nominations were S. L. Grapnel, repre 
senting Region I; H. F. J. Skarbeck, Re 
gion JI; E. H. Hanhart, Region III 
hairman; T. J. Judge, Region IV; J. I 
Cunningham, Jr., Region V; G. H. Frost 
Region VI; W. A. Biddle, Region VII; 
R. W. Cox, Region VIII; Orto de 
Lorenzi, Technology; H. N. Blackmon 
Codes and Standards; and R. H. Stockard 
Administrative secretary 

Election of ASME Officers for 1957 
1958 will be held by letrer ballot for the 
entire membership, Sept. 26, 1957 

Biographical sketches of the nominces 
follow on the succeeding pages 
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James Noble Landis 


Nominated for 


President 





Nominated for President, 1957-1958 


James Noble Landis 


James N. Lanois, the presidential 
nominee for 1957-1958 of The American 
Society of Mechanical Engineers, is vice- 
president, Bechtel’ Corporation of San 
Francisco, Calif. For over 35 years he 
has been closely associated with power- 
plant engineering and construction. He 
was born August 18, 1899, in Champaign, 
Iil., a son of Earl McClay Landis and 
Agnes Hoisington Landis, 

A graduate of Danville (Indiana) High 
School, he attended the University of 
Michigan at Ann Arbor, from which he 
was graduated in 1922 from the College 
of Engineering and Architecture with the 
degree of bachelor of science in mechani- 
cal engineering. He is a member of Tau 
Beta Pi, Sigma Xi, and a Fellow of 
ASME 

Before and after graduation from col 
lege, he was an instructor in mathematics 
at the University of Michigan. After a 
short period as a tool designer with 
Nordyke & Marmon, automobile manu 
facturers, in Indianapolis, he was em 
ployed as an engineer with the Engineer- 
ing Department, Public Service Commis- 
sion of Indiana. In June of 1923 he joined 
the Brooklyn Edison Company and 
served in various capacities, as technical 
assistant to mechanical engineer, research 
engineer, investigating engineer, and 
plant-equipment engineer, in connection 
with mechanical design, construction, 
and operational problems on the de 
velopment of the Hudson Avenue Gen- 
erating Station and other plants, assistant 
mechanical engineer administering the 
civil, structural, and mechanical engi 
neering and layout for the Brooklyn Edi 
son Company generation stations, offices, 
In March of 1932 he became 
engineer of Brooklyn 
position he 


and yards 
the mechanical 

Edison Company 
held until 1936 when he was transferred 
to the parent company, Consolidated 
Edison Company of New York in charge 
of the newly forced contract control and 
inspection department for a year, and as 
engineer for ten 


which 


assistant mechanical 
years As assistant mechanical engineer 
he administered the civil and structural 
engineering, the mechanical-engineering 
design and layout, and clectrical drafting 
Consolidated Edison system 
installations, 


for all 
power-plant offices, and 
yards 

In July, 1948, Mr. Landis joined Bech 
tel Corporation of San Francisco, Calif,, 
engineers and constructors, as chief power 
engineer in charge of engineering design 


and layout of steam-power plants. From 
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January, 1953, when he was elected a 
vice-president of Bechtel Corporation 
to the present, he has been a consultant on 
engineering of power plants and asso 
ciated with business development and 
client relationship activities. For the 
past several years he has been engaged 
in the activities of the Nuclear Power 
Group, composed of seven utility com- 
panies and Bechtel Corporation which 
has prepared numerous economic, design, 
and construction studies for nuclear 
power plants, and which has culminated 
in the design and construction of the 
Dresden Nuclear Power Station in II 
linois 

Over a great many years Mr. Landis 
has been active in Socicty affairs, serving 
on many Standing and Special Council 
Committees through the years 1926 to 
date. After serving as chairman of the 
Metropolitan Section (1933-1935), he 
served seven years on the Local Sections 
Commirtee (1935-1942), where he de- 
veloped an intimate acquaintance with 
Sections operations. He has been a mem- 
ber of the Executive Committees of both 
the Power Division and the Nuclear En 
gineering Division, having served as 
chairman (1945) of the Power Division, 
and chairman of the Subcommittee on By 
Laws for the Nuclear Engineering Divi- 


sion (1955-1956). He was a member of 
the Finance Committee (1944-1945), 
Committee on Practice of Consulting 
Engineering (1953 to date), Director 
at-large from December 1945 to December 
1949, chairman of the San Francisco Sec- 
tion (1953-1954), honorary vice-president 
to the Fifth World Power Conference in 
Vienna, Austria, June 1956, and recently 
served as general chairman of the 1957 
Semi-Annual Meeting in San Francisco 

He is a charter member of the American 
Nuclear Society, and a member of the 
Atomic Industrial Forum, Inc., New- 
comen Society, the Engineers’ Club of 
San Francisco, the Electric Club of San 
Francisco, the Armed Forces Chemical 
Association, and the Pacific Coast Elec- 
trical Association. He has long been 
active in the Prime Movers Committee of 
the Edison Electric Institute, and while 
with the Consolidated Edison Company, 
was a member of the Power Generation 
Committee of the Association of Edison 
Illuminating Companies. He is a li- 
censed Professional Engineer in the 
states of California, New York, and 
Florida 

Mr. Landis is the author and coauthor 
of many technical papers which have been 
presented at various universitics and to 
ASME mectings, as well as before the 
National Industrial Conference Board, 
the Pacific Coast Electrical Association 
the National Association of Purchasing 
Agents, the American Gas Association, 
and the Fifth World Power Conference 


Nominated for Regional Vice-President 
To Serve Two-Year Term 


Charles E. Crede 


Charles E. Crede 


Cuarites Enwin Creve, who has been 
renominated from Region I to serve for 
two years as Regional Vice-President of 
The American Society of Mechanical En 
gineers, was born May 4, 1913, at Wilkins 
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Arthur W. Weber 


burg, Pa., and educated in the public 
schools of Wilkinsburg. He was gradu 
ated from Carnegie Institute of Tech 
nology in 1935 with the degree of bache 
lor of science in mechanical enginecring 
As a Tau Beta Pi Fellow, he attended th 
graduate school of the Massachusetts 
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Institute of Technology and received the 
degree of master of science in mechanical 
engineering in 1936 

His initial industrial experience was 
gained first as development engineer and 
later as assistant to the patent counsel, 
Standard Railway Equipment Manu 
facturing Company, New Kensington, 
Pa., and Hammond, Ind. At the be 
ginning of World War [I he entered the 
employ of the Navy Department as a 
civilian engineer in the Electrical Sec 
tion of the Bureau of Ships in Washing 
ton, D. C. He worked on the develop 
ment of means to protect shipborne 
equipment from the severe shock en 
countered in Naval warfare. In 1944 he 
was transferred to the Naval Research 
Laboratory to take charge of the or 
ganization of the newly formed Shock and 
Vibration Division, and to serve as its 
administrative and technical head in 
carrying out a program of research and 
testing. He held this position until the 
end of World War II 

He resigned from government service 
at the conclusion of World War II to en- 
ter private industry in the Boston area; 
accepted the position of vice-president 
and chief engineer of Barry Controls In 
corporated, formerly The Barry Corpora 
tion, a concern engaged in the control of 
shock, vibration, and noise. This posi- 
tion he has held continuously to date, 
during which period the volume of 
business has increased 50 times. He holds 
a number of patents on railway-car struc- 
tures and vibration-control devices. He 
has contributed articles to the journals of 
the engineering societies and to the tech 
nical press, and is the author of ‘Vibra 
tion and Shock Isolation’’ published by 
John Wiley and Sons, Inc., in 195] 

He has been a member of ASME since 
1936 and has served the Society as chair 
man of the Boston Section, ASME. He 
is also a member of the Society for Ex 
perimental Stress Analysis, The Acousti 
cal Society of America, The American 
Society for Engineering Education, Tau 
Beta Pi, Pi Tau Sigma, Theta Tau, and 
Phi Kappa Phi 


Arthur W. Weber 


Argraur WirttiaM Weser, who has 
been nominated from Region III to serve 
for two years as Regional Vice-President 
of The American Society of Mechanical 
Engineers, is vice-president and director 
of engineering and manufacturing staffs 
of Corning Glass Works, Corning, N. Y 

In 1933 he was graduated from Yale 
University with a Bachelor of Science de 
grec, and began his career as laboratory 
ngineecring assistant with the National 
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Erast W. Allarde 


Sugar Refining Company in New York, 
N.Y 

From 1934 to 1935 he was technical 
trainee; first, with National Aniline and 
Chemical Company, Buffalo, N. Y., and 
later, with American Thread Company 
at Willimantic, Conn. In 1935 his career 
with Corning Glass Works commenced 
as mechanical engineer in the research 
laboratory in Corning, and during the 
past twenty-two years at various of the 
company’s works he has progressed in the 
company both engineeringwise and in 
managerial phases until today he is not 
only vice-president, he is also director of 
engineering and manufacturing staffs 

As an Alfred P. Sloan Fellow, he 
studied at the Massachusetts Institute of 
Technology in 1940-1941 and in June, 
1941, he received a Master of Science de 
gree from the Institute. He is a registered 
professional engineer in the State of 
New York 

He has been a member of the Society 
since 1948 and holds membership in 
several other professional, educational, 
and honorary engineering societies. He 
is a vestryman serving in Christ Episcopal 
Church and a member of the Rotary In 
ternational 


Ernst W. Allardt 


Ernst Witiiam ALLARDT, 
been nominated from Region V to serve 
for two years as Regional Vice-President 
of The American Society of Mechanical 
Engineers, is chief engineer, Tubular 
Products Division of The Babcock and 
Wilcox Company, Alliance, Ohio 

A native of Ohio, he was born in Cleve 
land, Jan. 20, 1896, educated in the ele- 
mentary and high-schools of the city, and 
from 1918 to 1921 he studied engineering 
at George Washington University. He 
rook ICS courses in engi 
necring 

He is considered a specialist in cold-roll 
metal-forming and electric weld tube and 


who has 


also several 


Henry S. Aurand 


pipe mills. From 1922 to 1942 he was 
employed by The Yoder Company, 
Cleveland, Ohio, first as chief draftsman 
and later as chief engineer. During this 
period he was responsible for the design 
of several welded-tube mills 1 in. to 4 in 
in capacity. He also designed a 26-in 
diam pipe electric-resistance weld mill 
and accessory equipment at Youngstown 
Sheet and Tube Company. From 1936 
1942 he designed many ERW tube mills 
and special sheet and strip metalworking 
machines 

In 1942 he joined The Babcock & Wil 
cox Company as chief engineer, Tubular 
Products Division, and has since de 
signed several plants in the United States 
and Europe along with mills and acces 
sory equipment 

Since joining the Society in 1926, Mr 
Allarde has served ASME on the Execu 
tive Committee, Akron-Canton Section, 
1946-1948, and as Section chairman 1948 
1949; chairman of the Canton-~Alliance 
Massillon Section, which Section he 
helped to organize, 1950; and as chair 
man of the National Nominating Com 
mittee, 1954-1955; and many others 
In 1951 he received the ASME Achieve 
ment Award. In 1955 he was awarded 
the ASME 75th Anniversary Medal; 
also in that year the ASME Certificate of 
Merit. Mr. Allarde has contributed ex 
tensively to the literature on Operating 
clectric-weld tube mills, including man 
uals, articles, and was the 1942 award 
winner of the James F. Lincoln Arc 
Welding Foundation. He holds several 
American and Bricish patents 


Henry S. Aurand 


Henry S. Auranp, who has been 
nominated from Region VII to serve two 
years as Regional Vice-President of The 
American Society of Mechanical Engi 
neers, received his BS degree from the 


United States Military Academy in 1915 
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Ac that time, he chose a mechanical 
rather than a civil-engineering career in 
the Army, by choosing the Coast Artillery 
Corps for his original commission rather 
than the Corps of Engineers. The next 
year, he was assigned to the Ordnance 
School at Sandy Hook Proving Ground 

His World War I service was at that 
station and included the design and lay 
out of technical facilities for the then 
new Aberdeen Proving Ground, as well 
as a variety of proof officer assignments 
culminating with chief proof officer 
After the war, he completed his Ord- 
nance School courses. It was during this 
period that he first joined ASME and 
the American Ordnance Association 

Staff duty in the Corps Areas and on 
Corregidor, duty in the office of the Chief 
of Ord, ‘ance in Washington, and student 
and faculty assignments in the Army 
school system took much of his time be 
tween the wars. However, for two years 
he was Chief of the Technical Group at 
Picatinny Arsenal, New Jersey, which 
was responsible for the design of all types 
of ammunition used by the Army, except 
small arms. Many of the drawings which 
were used to manufacture ammunition at 
the start of World War II bore his signa 
ture 

1940 found him completing the course 
at the Army Industrial College. He was 
then assigned as chief of the Supply and 
Transportation Branch of the Supply 
Division of the War Department General 
Staff. War Department Research and 
Development was a section of his 
branch, His subsequent war assign 
ments included: Defense Aid Director of 
the War Department, Secretary of the 
Combined Production Board, and Com 
manding General of the Sixth Service 
Command, the Normandy Base Section, 
the Service of Supply, China Theater, and 
the Africa-Middle East Theater, which he 
closed out 

After World War UI, he served in 
Washington as Director of Research and 
Development of the War Department and 
Director of Logistics of the Department 
of the Army. He was sent to Hawaii in 
April, 1949, to command the United 
States Army in’ the Pacific, and retired 
there in August, 1952, after more than 41 
years’ service. His service in the islands 
had convinced him that he should make 
his home there after retirement 

His retirement has been a busy one, 
mostly on a volunteer basis. His clubs 
are the University Club of New York, 
the Army and Navy Club of Washington, 
and the Pacific Club of Honolulu. He isa 
Rotarian and has been a director of the 
Honolulu Club. He is a member of the 
Engineering Association of Hawaii and 
director of the Pacific and Asian Affairs 
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Council in charge of its High-School 
Program. He is the nominee for the 
presidency of the Hawaii Chapter, Asso- 
ciation of the United States Army. Sub- 
sequent to his retirement he was given the 
honorary LLD degree by Olivet College, 
Michigan. He writes a weekly column 
for the Honolulu Advertiser, and two 
columns a week on foreign affairs for the 
Maui News 

General Aurand is a metnber of the 
Board of Advisers of the Institute of 


World Affairs and director of the United 
Services Life Insurance Company. 

He has been most active in affairs of 
The American Society of Mechanical En- 
gineers in Hawaii, having been the first 
chairman of the Hawaii Section, and hav- 
ing had much to do with the Region VII 
Administrative Conference held on Hono- 
lulu last year. Immediately after World 
War II he served as Army representative 
on the Society’s Atomic Energy Commit- 
tee 


Nominated for Director—Technical, Codes 
and Standards, and Administrative— 
to Serve Four-Year Term 


Ronald B. Smith 


Ronald B. Smith 


SMITH, 
serve as 
Technology) of The American Society of 


who has 
Director 


Ronatp BromMiey 
been nominated to 
Mechanical Engineers for a four-year 
term, is operating vice-president of M 
W. Kellogg Company of New York. A 
member of the Advisory Board of New 
York University’s Research Division, 
and a trustee of the New York Trade 
School, he is the author of a number of 
technical papers, notably in the fields of 
applied mechanics and gas-turbine design 

Born Oct. 28, 1907, in New London, 
Conn., Mr. Smith took his BS degree 
(cum laude) in 1930, at the University of 
Washington, following it three years 
later with an ME degree. In 1930 he was 
awarded the Western Washington ASME 
Student Prize. He did graduate work in 
electric engineering at the University of 
Pennsylvania from 1933-1935, and in 
physics and mathematics at the Univer- 
sity of Michigan in 1936. The following 
year he received his MS degree from the 
University of Pittsburgh. He is a mem- 
ber of Tau Beta Pi and Sigma Xi 

Mr. Smith, a Registered Professional 
Engineer, began his engineering career 


Elmer O. Bergman 
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Louis N. Rowley, Jr. 


with Westinghouse in 1930. He served at 
their East Pittsburgh and South Phila- 
delphia plants until 1937, when he be- 
came design engineer with the Elliott 
Company, in Jeannette, Pa., later becom 
ing assistant chief engineer, and then di 
rector of research for Elliott, and finally 
from 1945-1948, vice-president for engi- 
neering and research. At Elliott he 
pioneered in the development of turbo 
supercharging, the design of gas-turbine 
power plants, and the development of 
low-pressure air fractionation 

In 1945 he was a member of a U. S 
Naval Technical Mission in the European 
theater. In the same year, Mr. Smith 
was winner (jointly with Dean C. R 
Soderberg, Fellow ASME, of M.I.T.) of 
the Linnard Prize awarded by the Society 
of Naval Architects and Marine Engi 
neers. From 1945 to 1948 he served as 
consultant to the Packard Motor Car 
Company, and on the Power Plant Com 
mittee of the National Advisory Com- 
mittee for Acronautics. He joined the 
Kellogg Company in 1948 and in recent 
years has been closely associated tech- 
nically with the synthesis of gasoline 
from coal, particularly in South Africa 

In 1953 he received the Centennial 
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Citation awarded to a distinguished 
alumnus from the University of Michigan 

Since becoming a member, in 1930, Mr 
Smith has served the ASME on a long list 
of committees, among them the Stand- 
ing Committee on Power Test Codes; the 
Publications Committee, chairman, 1950; 
the Board on Technology, chairman, 
1955; and the Finance Committee. He 
is chairman of Applied Mechanics Reviews 
Managing Committee and in 1945 he 
sponsored the Westmoreland Subcommit 
tee of the ASME Pittsburgh Section 

The Society's new Director (Tech 
nology) is a member of The Engineers’ 
Club, New York; the Riverside Yacht 
Club, Riverside, Conn.; and the Mac- 
cauvlei Country Club, Vereeniging, 
Orange Free State, South Africa 


Elmer O. Bergman 


Ermer O. Beroman, who has been 
renominated to serve as _ Director 
Codes and Standards) of The American 
Society of Mechanical Engineers for a 
two-year term, is staff-consultant with 
C. F. Braun & Company, Alhambra, 
Calif. His principal field of work is 
stress analysis on structures, pressure 
vessels, piping, and rigging. A native of 
Nebraska, he was born in Kimball, in 
1892. He has received degrees from 
three educational institutions, which in- 
clude: BA, Creighton University, 1920; 
BS, 1925, MS, 1926, and CE, 1932, Uni- 
versity of Colorado; and PhD, Stanford 
University, 1938. From 1924 to 1937 he 
taught civil engineering and mechanics 
at the University of Colorado, and during 
this same period he did summer engineer 
ing work for the American Bridge Com 
pany, Wyoming State Highway De 
partment, and two United States Bureaus, 
Standards and Reclamation, in Washing 

















Honors and Awards. Jnnome ( 
Hunsaxer, Hon. Mem. ASME, and pro 
fessor of acronautical enginecring, The 
Massachusetts Institute of Technology, 
was given the gold medal of the Royal 
Acronautical Society for outstanding 
work in acronautics. The society made 
the award for “‘his contribution to aero 
nautical research and education, includ 
ing his inspired chairmanship of the 
National Advisory Committee for Acro 
nautics, whose work has so greatly bene 
fited acronautical activities everywhere.”’ 


Ray Emit Bortz, Mem. ASME, and 
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ton, D.C. He joined the Braun organiza 
tion in 1938, following a year of study 
under Stephen P. Timoshenko, Hon 
Mem. ASME. Mr. Bergman became a 
member of ASME in 1943. He serves 
the Society as a member of the ASME 
Boiler and Pressure Vessel Committee 
and of several of its subcommittees. He 
is chairman of the Subcommittee on 
Unfired Pressure Vessels. He belongs to 
a number of other technical societies, in 
cluding The Institution of Mechanical 
Engineers (London). He was an Ameri- 
can delegate to the 1953 Paris, France, 
meeting of the International Standards 
Organization, TC 11 on Boilers. He 
is the author of ‘‘Manual on Theory of 
Elasticity’’ and ‘‘Calculation of Stress 
Data From Strain Measurement,’ and 
joint author of ‘‘Materials Testing.”’ 


Louis N. Rowley, Jr. 


Louis N. Rowrey, Jr., who has been 
nominated to serve as Director (Ad 
ministrative) of The American Society of 
Mechanical Engineers for a four-year 
term is editor and associate publisher of 
Power, a publication of McGraw-Hill 
Publishing Company 

Born in Brooklyn, N. Y., Sept. 15, 
1909, he was graduated from Brooklyn 
Technical High School in 1927; and in 
1931 was graduated from Polytechnic In 
stitute of Brooklyn with an ME degree 
From 1931 to 1935, he was enrolled in 
the New York University Graduate 
School of Business Administration (Eve 
ning School) and was granted an MBA de 
gree by the University 

While his early career, 1931 to 1937, 
was with Brooklyn Edison Company, 
doing various engineering jobs in the 
mechanical-engineering and construction 
departments, and construction cost con 


professor of acronautical enginecring, 
Case Institute of Technology, received 
the Yale Engineering Associated Award 
for Advancement of Basic and Applied 
Science. The presentation of the award 
was made at the annual mecting and 
dinner of the Yale Engineering Associa 
tion held at the Yale Club, New York, 
N. Y., on May 9 


Ciument J. Freunp, Fellow ASME, 
dean of the College of Enginecring, 
University of Detroit, was honored at a 
testimonial dinner given in recognition 
of his 25 years as dean. He received a 
framed testimonial and a 35-mm camera 


Roy H. Heatp, Mem. ASME, and an 
acrolynamics expert at the National 
Bureau of Standards, U. S. Department of 


trol and scheduling for the last year of 
this period with Consolidated Edison 
Company of New York; the technical 
publishing field was soon to claim his 
services. In 1937 he was made assistant 
editor of Power and to this day, progress 
ing to his present job, he has contributed 
in a major way to the high repute of his 
own publication and often led the way 
for others. Specifically, an entire genera 
tion of power engincers have been edu 
cated through the special reports, con 
densed treatises on current practice, he 
has been largely responsible for de 
veloping 

In addition to the influence which he 
exerted by his magazine, Mr. Rowley has 
been a frequent speaker and lecturer on 
subjects of concern to the power field. He 
is recognized as an authority on power in 
general and specifically in the fields of 
internal-combustion engines and gas 
turbines 

Since joining the Society in 1931, his 
professional society activities have been 
continuous and extensive. For example, 
he served as secretary and chairman of 
ASME Oil and Gas Power Division; mem 
ber and chairman of ASME Publication 
Committee, Gas Turbine Power Division, 
Board on Technology, Finance Commit 
tee, and Joint Committee, ASME and 
American Rocket Society. He is pres 
ently a member of the Organization Com 
mittee and was until 1956 on the Special 
Committee on Affiliations 

With B. G. A. Skrotzki, Mem, ASME, 
and associate editor of Power, Mr. Rowley 
has been coauthor of several important 
technical papers published in the Trans 
actions of ASME, and he is the author of 
many articles and special reports in Power 
which covered such varied subjects as 
heating, diesel and gas engine main 
tenance, diese! injection, and many 
others 


Commerce, Washington, D. C., has been 
awarded the Department of Commerce 
Silver Medal for Meritorious Service 
The award recognizes his ‘‘long and dis 
tinguished service in the field of missile 
acrodynamics.”’ 


Gwiiyo A. Price, Affiliate ASME, and 
president of the Westinghouse Electric 
Corporation, was awarded the honorary 
LLD degree at the 107th commencement 
exercises at Bucknell University, Lewis 
burg, Pa 


Tuomas H. Wickenpen, Mem. ASME, 
and retired vice-president, International 
Nickel Company, Inc., was awarded the 
honorary DS degree at the 116th com 
mencement exercises of Denison Univer 
sity, Granville, Ohio 
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UET Reveals Site... 


New Engineering Center in New York City 


Puracnase by the United Engineering 
Trustees, Inc., 29 West 39th Street, of 
37,500 sq ft of property on the west side 
of First Avenue between E. 47th and E 
48th Sercets at a price of ‘approximately 
$2,700,000"' was announced June 29 by 
W. J. Barrett, president of the Trustees 

The site includes the entire block front 
on the west side of First Avenue between 
47th and 48th Streets and extends back 
from First Avenue for 150 feet on I 
47th Sereet, and for 225 feet on E. 48th 
Street. This section of First Avenue has 
been renamed the United Nations Plaza 

Title to the principal part of the prop 
erty was taken by UET June 29. In 
cluded is the portion owned by the Carey 
Garage Corporation containing a garage 
with entrance on E. 48th Street, and a 
vacant lot at the corner of First Avenue 
and E. 47th Peter W 
Kuhn is the owner 

Previously acquired from the 849 First 


Street of which 


Avenue Corporation was a parking lot 
facing the United Nations Plaza, and a 
five-story tenement building at 344 E 
48th Street owned by Wallace Carter of 
New York City 

All negotiations were made through 
Cross and Brown Company, 270 Madison 
Avenuc, New York City 

UET was established in 1904 and is the 
corporation in which five national engi 
neering socictics will now be associated 
in the development of the new property 

These societies are: the American So 
ciety of Civil Engineers; American Insti 
tute of Mining, Metallurgical and Petro 
The American Society 
American In- 


leum Engineers; 
of Mechanical Engineers; 
stitute of Electrical Engineers; and the 
American Institute of Chemical Engi 
neers. More than 175,000 engineers in all 
parts of the world are members of the five 
groups. 


For 51 years UET has owned and 
occupied its 16-story Center on West 39th 
Street. The structure was built in 1906 
by a gift of $1,000,000 from the late An 
drew Carnegie “‘to promote the solidar 
ity of the engineering profession.”’ 

Mr. Barrett said that the basic purpose 
of UET is to advance the engineering 
arts and sciences in all their branches 
He added that the purchase of the new 
site is ‘the first step in plans which the 
Trustees are formulating to meet a need 
for the expansion of the Center's activi 
tics."" 

In addition to Mr. Barrett, officers of 
UET are: Willis F. Thompson, Fellow 
ASME, of New Haven, Conn., and An 
drew Fletcher of New York City, vice 
presidents; Joseph L Kopf, Fellow 
ASME, of New York City, treasurer; 
and S. W. Marras of New York City, 
secretary 


Twenty-First ASME National Applied Mechanics Conference 
Held June 13-15, University of California at Berkeley 


Wrrn more than 180 in attendance, the 
twenty-first national Applied Mechanics 
Division Conference provided another 
proof for the drawing power of a mect 
ing in California to members of The 
American Society of Mechanical Engi 
neers. This Conference was the first 
held on the Wese Coast. A 
number of papers, 45 in all, were pre 
sented by authors coming from all parts 
of the country 

The Conference was opened with a 


Morrough P 


record 


welcoming address by 
O'Brien, dean of the College of Engineer 
ing of the University of California at 
Berkeley, and by words of greeting from 
ASME President William F. Ryan 
Both men dwelt on the growing use in 
mechanical engineering of advanced 
techniques taken from research in applied 
mechanics, physics, mechanics, and other 
scientific disciplines. Dean O'Brien em 
phasized the basic mission of the engineer 
to develop ‘hardware which works and 
which can be sold at a profit.’ 

Mr. Ryan complimented the Applied 
Mechanics Division on its record of pro 
viding a sound basis for applied mechan 
ics and urged members of the Division 
to mingle more with their colleagues in 
the other ASME divisions and to encour 
age the younger men with 
applied mechanics in the local sections 


conc erned 
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Technical Sessions 


The subsequent 11 sessions of the 
Conference provided numerous examples 
for the interest of the Applied Mechanics 
Division in engineering problems and for 
the inspiration which these engineering 
problems provide for fundamental work 
of lasting value to the applied mechanics 
field 

To illustrate: Much attention was given 
to the basic mechanics of the porous and 
granular materials which overlie much 
of the surface of the earth, and provide 
materials of con 
them 


the most common 


struction, and retain within 
liquids such as water and petroleum, 

Extensions 
reported 
nonlinear engi 
stability of 


used in 


vital for man’s survival 


theory were on, 
difficult 


neering problems in 


of clastic 
to cope with 
the 
the clements widely 

structures to transmit loads in 


Theories were presented 


plate 
various 
combinations 
to treat dynamic problems such as the 
transverse vibration in wires which sup 
port rocket motors under test, and the 
decelerating force applied to an airplane 
landing on a carrier deck as its landing 
hook with the cable of the 
arresting gear. This last problem was 


illustrated by 


engages 


photographs of actual 


landings which supported the theoretical 
analysis 


Laboratory Facilities inspected 


One afternoon was devoted to trips to 
the University of California Radiation 
Laboratory and to the Rarefied Gas 
Dynamics Laboratory. An evening was 
given to the banquet, at which more 
than 100 guests heard Joseph Kaplan, 
chairman of the U. S. National Com 
mittee for the International Geophysical 
Year 1957-1958 (IGY) trace the history 
international efforts, starting 
with the Polar Year of 1882-1883, of 
making simultaneous observations of 
geophysical phenomena over the surface 
of the earth in order to obtain a better 
understanding of these phenomena. He 
showed how IGY dwarfs all previous 
efforts, how it has caught the public 
imagination with its plans to launch 
earth satelites and how it is receiving 
co-operation from counties on both 
sides of the Iron Curtain thereby increas 
ing the hopes for world peace 

The conferees will recall not only this 
banquet, but the many other acts of 
hospitality provided by the Conference 
Committee under the chairmanship of 
Prof. W. W. Soroka of the University of 
California 


of such 


MECHANICAL ENGINEERING 








Junior Forum 





Condueted for the National Junior Committee 


By H. N. Weinberg,’ Assoc. Mem. ASME 


What Can a Young Engineer Do 
to Develop Professionally? 


Tae National Junior Committee has 
been sponsoring a series of panel discus- 
sions on the professional development of 
Ar the Spring 
, the theme 


the young 
Meeting in Birmingham, Ala 
was ‘What Can a Young Engineer Do to 
Young me 


engineer 


Develop Professionally? 
chanical engineers in San Franciscoattend 
ing the Semi-Annual Meeting sought to 
determine ‘‘how"’ this is accomplished 
The theme was divided into four parts 
professional experienc« professional 
knowledge, professional associations, and 
professional judgment 

The panelists who discussed this theme 
are eminent San Francisco-Bay Area 
engineers who are, in themselves, signift 
cant examples of professional engineers 
he panel, with the chosen theme of each 


member, consisted of 


F. W. Beichley, engineering manager, 
Pacific Coast Region, Westinghouse 
Electric Corporation, San Francisco, 


Calif., speaking on professional experi 
ence; 

S. De France, director 
tical Laboratory National Advisory Com 
mittee for Aeronautics, Moffet Field, 
Calif., speaking on professional knowl 


Ames Acronau 


edge; 

R. E. Newton, professor and head of 
mechanical engineering, U. S. Naval 
Postgraduate School, Monterey, Calif 


speaking on professional associations; 
and 

A. K Oppenheim, associate professor 
of mechanical enginecring, University of 
California, Berkeley, Calif., and presi 
dent of the Northern California Section of 
the American Rocket Socicty, speaking 
on professional judgment 

Chairman of the session was R. S 
Steidel, Jr., of the University of Cali 
fornia. The vice-chairman of the ses 
sion was Ian Finnie, of Shell Development 
Company 

The following are digests of the re 
marks by Mr. Beichley, Dr. Newton, and 
Dr. Oppenheim. It is hoped that Dr 

Process engineer, Esso Research and Er 
gineering Company, Linden, N. J 
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De France's remarks will be available for 


publication in a subsequent issue of 


Junior Forum 


Professional Experience 
By F. W. Beichley 


How does professional experience 
affect professional growth of an engineer? 


To answer this would seem easy, what 


with 20 years of personal industrial 
experience from which to draw. Then I 
began asking mysclf some questions 


What have those 20 years really meant to 
my professional growth? Have I fitted 
that experience into a logical plan to 
grow? Have I failed to file my experi 
ence where it can readily be called up and 
or, perhaps failed to record it at 
Have I intelligently analyzed miss 
experiences 


used 
all? 
ing links in 
to becoming a well-rounded, 


my chain of 
necessary 
genuinely professional man and success 
fully sought that experience? 

Such questions bring a realization that 
the mere passage of time on the job con 
stitutes one form of experience-—but a 
uscless, fleeting experienc 
absorbed, evaluated, and used 
open our cyes and cars and minds to it, or 


unless it is 
We must 


it can be as lost as are the beauties of a 
cross-country trip to the traveler who 
plays bridge all the way 

Webster experience as ‘‘The 
actual living through an event or events; 


defines 


actual enjoyment or suffering; hence, the 
effect upon the judgment or feelings pro 
duced by personal and direct IMpressions, 
as, to know by experience.’ 

The importance of a planned program 
for gaining experience 1s seen in these few 


words the effect upon judgment pro 
duced by personal and direct impres 
sions.’” If we observe carefully and 


accurately; analyze all the results of our 
daily both good and bad, 
mentally or otherwise catalog them for 
ready recollection; and manage to expose 
ourselves to a Maximum number and a 
sensible mix of worth-while experiences, 
the effect upon our judgment is clear. It 
will increasingly possess the breadth of 


exper icnccs, 


vision and soundness of decision that 
mark a professional engincer 
In our zeal to accumulate 
experience, we must not overlook what I 
have termed ‘‘a sensible mix’’ of experi 
Truc, for some of us, our funda 


may be 


technical 


ence 
mental professional 
technical, but even the most technical 
man lacks the true depth of a profes 
sional engineer unless he is experienced 
in dealing with people, communicating 
ideas, and leading his fellow-workers in 
co-operative accomplishments. So, no 
matter how technically inclined you are, 
don't fail to include in your storehouse of 
experiences a liberal amount of observa 
tions useful in motivating people 

Then there are others of us who need 
to recognize that our professional growth 
leads eventually to management. This 
absolutely demands a mix of experience 
and dont's 


growth 


that includes all the do's 
about the conduct of business, economics, 
and handling people. When I began 
transportation-apparatus design work in 
1940, I could not foresee the shift to 
administration that has now taken place 
How easy to have ignored valuable 
observations on running an engineering 
organization had I not been prompted to 
be on the look-out for such things 
Maybe you already know that you are 
likely to trend to management-—maybe 
not but don't pass up any Opportunitics 
ECPD's little 
booklet, ‘‘Engineering—-A Creative Pro 
fession,’' tells us that: ‘About 34 per cent 
of all engineers rise to positions with high 
Of all indus 


per cent are 


to get such experience 


executive responsibilities 
trial executives about 40 
engineers.”’ 

So, if you sometime feel the pinch of 
ManageMent ON a pet project, consider it 
an opportunity to study Manage ment's 
viewpoint as well as your own. What 
few years hence in a 

A realistic look at it 


understand better 


will you do a 
similar situation? 
may enable you to 
Management's stand on your immediate 
problem and store some experience for 
future use. If an honest, unbiased study 
of your reaction to the way things ar 
done around you or perhaps the way you 
are Managed convinces you that there 
must be a better way to get the same or 
better resules, that too becomes valuable 
experience for the day you are in a posi 
tion to show what you can do 
Don't neglect the so-called 
activitics Force yourself, if necessary 
to do some public speaking, write some 
articles, or disclose some patentable ideas 
These all help develop a proficiency in 
communications and creative thinking 
that marks an accomplished engincer 
ASME has been a priceless experience 
committec appointment 


outside 


for me Every 
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Attention, Young 
Associates 


Appointments of Junior Advisors 
to the various national commit- 
tees of ASME will be made early in 
September. Advisers to the fol- 
lowing committees have not yet 
been selected: Constitution and 
Bylaws; Professional Divisions; 
Education; National Membership 
Development; and Meetings 
Prime qualifications are that you 
Be an Associate Member under 30; 
be able to do a nominal amount of 
traveling to meetings (generally 
held six to cight times a year in 
New York City) at your own per 
sonal or company expense; and 
most important, that you be vitally 
concerned with your own profes 
sional development and the So 
ciety's growth and 
progress 

If you are interested in this oppor 
tunity tO participate intimately in 
ASME activities, call or write be 
fore August 20 to; Warren Thomp- 
son, chairman, National Junior 
Committee, United Engineers and 
Constructors, 1401 Arch Street, 
Philadelphia 5, Pa 

If you are interested in the activi- 
tics of the National Junior Com- 
mittee but are not readily available 
for active participation, you can 
become a corresponding member of 
the NJC, by writing a brief note 
about yourself indicating your 
main Society interests and sending 
it along to: William M. Morley, 
secretary, National Junior Com 
mittee, Elliot Company, 226 South 
16th Street, Philadelphia, Pa 
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has carried valuable lessons with it 
Each has provided contact with top 
engineers and executives who are truly 
professional people. With only a little 
help on our part, a wealth of experience 
rubs off in such associations 

Your ability to interpret experiences 
and transpose them from specific instances 
to a broad variety of situations is impor- 
tant. For example, a big lumber mill is 
being engineered. The young engineer 
enthusiastically designs a log haul and 
log-carriage drive that can handle the 
biggest log in all the woods. Techni- 
cally, his solution is impressive, but how 
many logs are that big? They may be so 
few in number that equipment to handle 
the largest log is completely and economi- 


cally unreasonable. Better by far to 





handle anything that large as a special 
case and build the mill to handle the 
much more moderate size logs that com- 
prise 99 per cent of the mill load—at a 
tremendous saving in equipment and 
operating cost 

An experience like this is worth its 
time in gold if this important point of 
good judgment illustrated is car-marked 
as a check-point in every future load 
analysis, whether it be another mill, the 
size of airplanes for a given route, or the 
personnel to man an engineering depart- 
ment 

Experience can be dangerous too— 
unless it is applied with a liberal degree 
of common sense and recalibration with 
changing times. No engineer will grow 
professionally, who says: ‘‘Oh, that 
can't be done. We tried it in 1957 and 
it didn't work.”’ 

Experience, then, is indeed a major 
requirement for professional growth 
Without it, we cannot become profes- 
sional engineers. Don't leave gaining 
experience to chance but establish a plan 
for getting it that touches all bases 
Yet, don't make that plan so hard and 
fast that you overlook unscheduled 
experiences that may suddenly pass your 
way 


Professional Associations 


By &. E. Newton 


My thoughts on the pursuit of re- 
warding professional associations seem 
to me like a statement of the obvious 


However, | must observe that these 
things were not equally obvious to me 20 
years ago. For this reason I offer them 
here 

Let us make clear at the outset that 
our concern is with the contacts between 
the young engineer and other engineers 
not necessarily in the same specialty. 
Such activity is important to the engineer 
in two ways. One is that personal 
advancement depends upon being known 
by others in the profession and upon 
benefitting from their knowledge and 
experience. The other is that the 
recognition of engineering as a profes 
sion requires the continual efforts of cach 
of us, acting both individually and in 
concert 

As we turn our attention to how we 
should accomplish this we recognize 
that a complete answer is impossible 
For the young engineer who works for a 
company employing many other engi 
neers, a source of professiona! associations 
is immediately at hand. It would be 
presumptuous to enter here upon a dis- 
cussion of these relations, especially in 
view of the masterly treatment given by 
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W. J. King.? However, it is unlikely 
that any engineer can find the desirable 
breadth and diversity of professional 
associations entirely within his company 

A far more comprehensive source is 
open to every engineer through his own 
engineering society. For many of us 
this is ASME, but it could equally well 
be any or several of the many engineering 
socictics. Frequently, such an affiliation 
begins in undergraduate days. I began 
in this way and it has been a source of 
great satisfaction to me to recommend 
many of my students for junior member- 
ship. 

Probably, the first way in which the 
young engineer gains a broader perspec- 
tive concerning his profession, is through 
the publications of his society. Unless 
he is far from a metropolitan area, sec- 
tion meetings afford him an opportunity 
to meet and learn to know other engi- 
neers. On the technical side, he will 
probably find that a professional division 
of his section provides stimulating and 
challenging presentations of new develop- 
ments. Again speaking personally, I 
can say that a 250-mile round trip each 
month for over four years to attend such 
mectings has been quite rewarding. 

Regional and national meetings pro- 
vide additional opportunities to further 
professional associations. At the risk of 
preaching heresy, I would emphasize 
that a major benefit to be derived is 
through the informal acquaintanceship 
with other engineers. The “‘bull ses- 
sion’’ may well compete with the tech- 
nical session in long-run gains 

In many respects, the highest level of 
contribution to one’s own professional 
stature and to the advancement of the 
profession, is through the preparation and 
presentation of papers. This is a place 
where the young engineer is well- 
advised to begin carly. A kindred ac 
tivity is the offering of timely discussion, 
both written and oral 

A genuine and continued interest in the 
affairs of an organization usually leads to 
more formal participation. The officers 
of the society at every level are largely 
drawn from those who willingly volun- 
teered for the little jobs at the local 
level 

Much more could be said about the 
cultivation of strictly professional as- 
sociations. Such claboration would 
surely be superfluous for the man who has 
earnestly followed some of the paths 
already suggested. One final suggestion 
is, perhaps, in order. Engineers are par- 
ticularly qualified to serve the com- 

2**The Unwritten Laws of Engineering’ by 
W. J. King, Mecnanicat Enoineerino, vol 
66, May, June, July, 1944 
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munity on such bodies as planning com 
missions, school and many 
others. If we are to achieve truly pro 
fessional status, we must be willing to 


boards, 


serve 


Professional Thinking 
By A. K. Oppenheim 


The theme of our discussion is 
how "This is quite appropriate 
since success in engineering depends in a 
large measure on ‘‘know-how."’ So far, 
we were concerned with the ‘know-how 
to-acquire-experience,’’ “‘know-how-to 
acquire-knowledge,’’ ‘‘know-how-to-ac 
quire-friends,"’ and now I am to add to it 
‘know-how-to-acquire-a-thinking cap.” 
I wish to point out a few things which, | 
presume, may be novel because of their 
unconventionality 

It is my belief that the faculty of 
thinking is an artificial evolution in the 
animal kingdom which eventually pro 
duced the Homo sapiens. So that in this 
sense, thinking might be even considered 
unnatural. Consequently, we have to, 
actually, force ourselves to think, or in 
other words, be driven to thinking. One 
of the most powerful sources of such a 
drive to think is fortunately provided by 
the natural instince of curiosity and 
inquisitiveness—the strife for an answer 
to the question why. So, as contrasted 
to the know-how, the result of thinking 
is the “‘know-why.”’ 

There are various types of thinking 


involved in carrying out our professional 
tasks: First is the one which can see and 
follow the intricate technical details of 
the problem, organize them, and carry to 
This type follows most closely 
the principles of logic and is in character 
the same as required for the solution of 
mathematical problems and may _ be 
referred to as mathematical thinking 
Then there is the creative thinking, 
the thinking most closely associated with 
imagination and inspiration, the talent 
for sculpturing new avenues of progress, 
the pioneering ‘gift of God"’ part of the 
artofengincering. This type of thinking 
cannot be taught directly nor really even 
developed by exercise. It can only be 
stimulated by either the ‘will to con 
quer,’ nourished by the drive to attain 
objective, or by 


solution 


some worthwhile 
healthy competition and 
Above all, however, it should be recog 


argument 


nized as one involving ‘‘the religious con 
cept of guidance by God's infinite wis 
dom.”’ 

Finally, there is the ability for over-all 
thinking; the one most useful for execu 
tive decisions. And here for engincers is 
perhaps the surprising but at the same 
time comforting fact; that over-all think 
ing requires only that they utilize prin 
ciples and methods that they learned in 
the study of thermodynamics. This is 
the method of attack which results in the 
correct analysis of an over-all situation 
without requiring complete entanglement 
in all of the minute details 


ASME Codes and 
Standards Workshop 





Head of Codes and Standards 
Service Appointed 


J. D. Witptno has been named head 
of the Codes and Standards Service of the 
Society, which includes the Boiler and 
Pressure Vessel Committee, Power Test 
Codes Committee, Standardization Com 
mittee, and the codifying activities under 
the Safety Division 

Mr. Wilding has been Secretary of the 
Boiler and Pressure Vessel Committe« 
since 1954. See ““ASME News” page 
810 for details 


Mechanical Vibration and Shock 


Tue Society has accepted co-sponsor 
ship of a new sectional committee, 
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Sectional Committee $2 on Mechanical 
Vibration and Shock 
tive sponsor is the Acoustical Society of 
America. The relationship is to be 


The administra 


reviewed within a year 

Chairman of the Committee is Horac« 
M. Trent; vice-chairman is Charles [| 
Crede, Mem. ASME 

The new committee $2 is one of three 
S1, $2, and S3) to be formed from the 
previous Sectional Committee Z24 on 
Acoustics, Vibration, and Mechanical 
Shock. The three committees will cover 
acoustics, mechanical 
shock in relation to such subjects as 
hearing and shock testing, 
calibration of instruments, microphones, 
and balancing of machinery 


vibration, and 


specc h, 


Standardization of Automatic 
Controls Terminology 


—A Report by the Officers of 
Sectional Committee C85 


Tue increased use of automatic controls 
in manufacturing industries, in process 
industries, and in business administra 
tion has brought about a need for creat 
ing a common language for this field of 
engineering effort. Under the auspices 
of the American Standards Association, 
a project has been started to establish 
standard terms pertaining to automatic 
control and to develop definitions of 
such terms 

To handle this project, 
Committee C85 has been constituted 
under ASA procedure. Its organization 
was approved by ASA as of April 5, 
1955. Its title is ‘‘Terminology for 
Automatic Controls."’ Its sponsor is 
The American Society of Mechanical 
Engineers. Its scope is as follows 


Sectional 


‘Terminology 
such as: automatic 
feedback control, regulating and other 
related systems not requiring human 
intervention as part of the regulating 


pertaining to systems 
process control, 


procedure,” 

Committee officers are: Chairman, M. A 
Electric Co., Lynn, 
Heumann, 


Princi, General 
Mass.; and Secretary, G. W 
General Electric Co., Schenectady, N. Y 

C85 is charged with the responsibility 
of establishing standard terms and 
defining them, Therefore, the docu 
ment which C85 is developing will be a 
dictionary of terms and definitions. In 
this work, a close relationship is being 
maintained with Sectional Committee 
Y10, also under the auspices of ASA, 
which has been assigned the responsi 
bility for letter symbols used in auto 
matic control systems 

A review of source material published 
in the United States brought to light 
over 100 items of published standards, 
drafts of standards, papers, and articles 
dealing with terminology for automatic 
control systems. In the foreign field, 
standards on automatic control terminol 
ogy have been issued by Great Britain 
the Netherlands, and Western Germany 
A Technical Committee of the Inter 
national Electrotechnical Commission is 
working on a glossary of automatic 
control terms, but no published docu 
ment is available as yet 

As an initial step in organizing its 
work, C85 has set up several subcom 
mittees, each being assigned a certain 
work areca which will be covered in the 
initial document which C8§ plans to pub 
lish. The subcommittees and their work 
areas are 
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Subcommittee 1 “"T ypes and Compo 
Chairman H. A. Miller, Ray 
theon Manufacturing Company, Wal 
tham, Mass. The committee is working 
on definitions to describe the basic types 
of automatic control systems and the 
elements of cach 


nents © 


various component 
system 
Subcommittee 2 ‘‘Signals’’—Chair 
man D. H. Smich, Bell Telephone 
Laboratories, New York, N. Y. This 
committee is defining the signals and 
process variables which are present in 
a generalized feedback control system 
Subcommittee 3 “Modes and Parame 
Chairman W | Caldwell, 


Rox hester, N.Y 


ters’ 


Taylor Instrument Co 


This committee is working on terms 
describing automatic control action, and 
the fixed or adjustable parameters which 
influence control action 

Subcommittee 4 “Behavior and Pres 
entation’’——-Chairman H. L. Mason, 
National Bureau of Standards, Washing 
ton, D.C. This committee defines terms 
describing in detail the responses of 
automatic control systems, and their 
generalized controlled elements 

A Vo-ordinating Committee under th 
chairmanship of O. W. Livingston, 
General Electric Co., Waynesboro, Va., 
has been established to resolve questions 
of concept, procedure, and style as they 
affect all subcommittees. It will also 


Actions of the ASME Council 


American Socicty 
three 


Tur Council of The 
of Mechanical Engineers met in 
sessions during the Semi-Annual Meeting, 
Sheraton-Palace Hotel, San 
Calif., June 8 and 10, 1957. There were 
present: W. F. Ryan, president; W. H 
Byrne, C. E. Crede, B. T. McMinn, A. ¢ 
Pasini, J. H. Sams, C. H. Shumaker, and 
R. S. Stover, vice-presidents; E. O 
Bergman, F. L. Bradley, G. A. Hawkins, 
E. W. Jacobson, R. B Lea, Joseph Pope, 
V. Weaver Smith, and G. B. Warren, 
directors; F. S. Blackall, jr., J. Calvin 
Brown, and W. H. McBryde, past-presi 
dents; E. J. Kates, assistant treasurer; 
C. E. Davies, secretary; Ralph Goetzen 
berger and V. A. Peterson, former mem 
bers of the Council; J. S. Morchouse, 
Board on Honors; L. F. Deming, Wash 
D. ¢ Iglehart, 


Semi-Annual lan 


Francisco 


Section; Cy 


Meeting Committee; 


ington, 
Finnie, Junior Observer; Harold Grasse, 
Secretary, Region VIII, J. de S. Coutinho, 
Metropolitan Section, and H. Sternau, 
guests; R. B. Parker, H. J. McCabe, 
J. R. Muenger, A. M. Perrin, W. E. 
Belcher, Jr., L. D. Conta, E. M. Williams 
F. R. O'Brien, G. R. Lord, J. D. Carr, 
D. B. Chenoweth, H. A. Jesperson, R. M 
Kuhns, A. H. Jensen, Regional Dele 
O. B. Schier, 2nd, deputy secre 
tary; T. A. Marshall, Jr., S. A. Tucker 
and W. E. Reaser, assistant secretaries; 
J. J. Jakliesch, Jr and Ernest 
Hartford, consultant 

The following actions are of general 


gates, 


Editor; 


interest 
Announcements. A letter of thanks from 
Miss Frances Selig for the gift by present 


and former members of the Council in 
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serve as an editorial committee to draft 
the tentative Standard which will con 
tain the definitions developed by the 
above listed subcommittees 

A number of meetings of the main 
Committee and of the subcommittees 
have been held, and some 200 terms have 
been defined tentatively. It is antici 
pated thac these definitions will be 
distributed for comments in the 
fucure 

The initial phase of the work of C85 
will probably be consummated during the 
current year. It is expected that C85 will 
then proceed to cover additional work 
areas and go more deeply into the fields 
of specific control systems 


near 


At Semi-Annual Meeting, June 8 and 10, 1957, 


Sheraton-Palace 


recognition of her fifty years of service 
to the Society, was read by the Secre 
tary 

A letter from S. M. Marshall, a Fifty 
Member, was unable to be 
to receive his button 


Year who 


present was 
read 

It was reported that Henry Marx 
would be 99 years old on June 22, 1957, 
and the Secretary was asked to convey the 
best wishes of the Council to him. 

It was reported that W. F. Durand, 
past-president and Honorary Member, 
had suffered two strokes and that he was 
receiving flowers at intervals from his 
ASME friends; and that Henry H 
Snelling had suffered a heart attack and 
was under a doctor's care 

The deaths, on May 30, 


1957, and 


June 6, 1957, respectively, of Joseph B 


Armitage, past-director ASME, and 
Harry S. Rogers, President of the Poly 
technic Institute of Brooklyn and past 
president, ECPD, were noted 

ASME Budget, 1957-1958. Policies and 
budget for 1957-1958 were approved 

Status of Tax Case. The Secretary re 
ported that in 1956 the Internal Revenue 
Service had questioned the liability of 
ASME to pay federal income tax on in 
come from advertising in Society pub- 
lications. The question involved is 
whether such income is derived from an 
unrelated business’’ within the mean 
ing of the Internal Revenue Code. The 
matter is currently under consideration 
by Exempt Organizations Branch of the 
Commissioner's Office in Washington 
ASME attorneys have asked for a hear 
have been advised that final 


ing and 
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decision may not be reached for some 
time 

Constitution and By-Laws. The Council 
noted to adopt ammendments to Art. B7, 
Pars. 4, 17, and 18, which were offered 
for first reading Nov. 24, 1956, and re 
ceived for first reading a proposed am 
mendment to Art. BS, Par. 7 

Board on Honors. On recommendation 
of the Board on Honors the following 
awards for 1957 were approved: ASME 
George Westinghouse Medal to Alfred 
Iddles, Fellow ASME 

Holley Medal to Charles Stark Draper, 
Fellow ASME 

Worcester Reed Warner Medal to Wil 
liam Prager, Mem. ASME 

Prime Movers Committee Award to 
H_ Hegetschweiler and Robert Lawrence 
Bartlett, Mem. ASME, for their paper 
‘Predicting Performance of Large Steam 
Turbine-Generator Units for Central 
Stations.’ 

Stephen Timoshenko Medal. The Coun 
cil approved the revised deed of gift to 
establish the Timoshenko Medal and 
voted to award the first medal to Stephen 
Timoshenko at the 1957 Annual Meeting 

American Rocket Society. On recom 
mendation of the Board on Technology, 
the Council modified its previous action 
and voted that for a trial period of one 
year the American Rocket Society be 
represented by a member of its governing 
body on the ASME Board on Tech- 
nology, without vote with the privilege 
of sitting, without vote, with the ASME 
( ouncil, except in executive section, and 
that the ASME Council be represented 
by a member on the Executive Com 
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of the American Rocket Society, 
vote, with the privilege of 
meeting, without vote, with the Board 
of the American Rocket Society, except in 
“xecutive session 

Lectureships Committee. The Council 
noted that on recommendation of the 
Meetings Committee to the Board on 
Technology, the Lectureships Committee 
will remain a special committee report- 


MIittc 


without 


ing to the Board 

Policy on Meeting Location. 
mendation of the Meetings Committec 
and the Board on Technology a revised 
Mectings 
The 


Council also upon recommendation of the 


On recom 


statement of the Policy on 


Locations and Dates was approved. 


Board approved a Policy and Procedure 
Governing Exhibits and Expositions 
Division Conferences and Congress, 
for 1957-1958 were reported as follows 
Sept. 9-13, 1957 
lators Division in co operation with 12th 
America 


Instruments and Regu 


Annual Instrument Society of 

Conference and Exhibit, Cleveland, Ohio 
April 1-3, 1958, Instruments and Regu 

lators Division Conference University of 

Wilmington, Del 

1958, Second International 


Air Pollution, New York, 


Delaware, 

Sept 4-5, 
Congress on 
N. ¥ 

Railroad Division. A Custodian Fund for 
the Railroad Division was approved sub- 
ject to acceptance by the Finance Com 
mittee 

Sections. Assignments of certain 
counties to the Louisville, Rock River 
Valley, St. Joseph Valley, and Minnesota 
Sections were authorized 

On recommendation of Bryan T. Mc 
Minn, Vice-President, Section VII, the 
stablishment of the Idaho Falls Group 
of the Inland Empire Section, with head 
quarters at Idaho Falls, was authorized 

Student Sections. It was reported that 
up to June 6, 1957, a total of 10,320 under 
graduates had been accepted as Student 
Members of the Society. Of the 1957 
enrollment, 455 have been promoted to 
Associate Membership from 828 Student 
Members to be graduated prior to June 1, 
19§7 

Certificates of Award. 
Award were granted to the following 
retiring chairmen of Sections: Inland 
Empire Section, Ralph Landerholm; 
Sacramento Subsection, Leonard D'Ooge 


Certificates of 


Certificates also were granted to the 
following members of the Nominating 
Committee: Ernest H. Hanhart, chair 
man; Raymond H. Stockard, secretary; 
Stephen L. Grapnel, Henry F. J. Skarbek, 
Thomas J. Judge, John F. Cunningham, 
Jr., George H. Frost, Walter A. Biddle, 
Robert W. Cox, Orto de Lorenzi, and 


Hendley N. Blackmon 


AUGUST, 1957 


New Engineering Center. The Secretary 
reported that the site of the new United 
Engineering Center in New York City 
had been 90 per cent secured and the 
fund-raising campaign was about to 
begin. The UET Depreciation Fund of 
$1,300,000 is sufficient to purchase less 
than 50 per cent of the land and ASME 
has been asked to advance $500,000 to 
UET to be covered by UET promissory 
notes running to Jan. 1, 1959, paying 
interest at 4'/, per cent. The Council 
voted to loan the amount requested and 
authorized the Finance Committee and 
Treasurer to do so 

Engineering Institute of Canada. It 
reported that a revised agreement be 
tween The Engineering Institute of Can 
ada and ASME was signed May 6, 1957 

Appointments. 
dential Appointments were reported: 

Annual National Conference and Con 
vention, American Institute of Industrial 
Engineers, May 16, 1957, New York, 
N. Y., William H. Byrne 

Luncheon, New York State Society of 
Professional Engineers, May 18, 1957, 
New York, N. Y., William H. Byrne 

Centennial Celebration, Institute of 
Engineers and Shipbuilders of Scotland, 
June 25-27, 1957, Dr. Douglas G. Sop 
with 

Annual Meeting, National Society and 
Dallas, Texas, 


was 


The following Presi 


Professional Engineers, 
Irving Comroe 

1958 Nuclear Congress. The 1957 Nu 
clear Congress was handled by the 
ASME. The 1958 will be 
handled by the American 
Chemical Engineers. Ata meeting of the 
Operating Committee the six participat 
ing societies underwriting the 1958 Con 
gress decided that cach society would 
advance funds to help handle the ex- 
penses to be incurred, these advances to 
remain in a fund to be transferred cach 
year to the managing This 
arrangement was approved by the ASME 
Executive Committce on Feb. 2, 1957, 
and the Council voted to advance $5000 
from the “‘A’’ Development Fund to 
underwrite expenses incurred in organiz 
ing and operating the 1958 Nuclear Con 
gress 

Regional Delegates Conference. W. i. 
Belcher, Speaker of the 1957 Regional 
Delegates Conference, presented the rec 
ommendations of the Conference to the 
Council, which expressed appreciation 
of the work of the Delegates and re 
ferred the recommendations to the com 
mittees concerned for report to the Coun 


Congress 
Institute of 


socicty 


cil 

Regional Realignment. The Deputy Sec 
retary reported that a study of Regional 
boundaries is in progress. The Council 
requested the Vice-Presidents to in 


clude in this study, costs, changes in the 
Constitution and By-Laws, and Charter, 
and to report to the Organization Com- 
mittee and the Council one month before 
the Annual Meeting 

ASME Emblem. Permission was granted 
to the New Orleans Section to reproduce 
the ASME emblem for suitable mounting 
and display in the Engineers Club of New 
Orleans. 

Roosevelt Field Aviation Mural. 
mittee was appointed to study the feasi 
bility of salvaging the Aviation Mural in 
Hangar F, Roosevelt Field, Long Island, 
N. Y., and, if practicable, to raise the 
necessary funds immediately 

Resolution of Thanks. The Council ex 
tended their thanks and sincere apprecia 
tion to the officers and members of the 
‘generous 


A com 


San Francisco Section for their 


hospitality, gracious courtesies, and per 


fect weather.’ 


Executive Session of the 
Council 


Tue Council met in 
on the evening of June 8, 1957. 

Honors. On recommendation of the 
Board on Honors, E. G. Bailey, past 
president ASME, was elected Honor 
ary Member and awarded the 1957 
ASME Medal to Llewellyn M. K. Boel- 
ter, Fellow ASME 

ECPD. President Ryan 
copies of the letter by M. $ 
president, American Institute of Elec 
trical Engineers, referred to in the edi 
torial of the July, 1957, issue of Mr 
CHANICAL ENGINEERING and reprinted on 
page 693 of the same issue. Mr. Ryan 
recommended support of the AIRE by 
parallel action by ASME, Thi 
will be taken up at the next meeting of 
the Council 

Staff Personnel. Appointments of John 
D. Wilding as assistant secretary (Codes 
and William F. Reaser 
(Field 


voted of the 


executive session 


distributed 
Coover, 


subject 


and Standards 


as assistant secretary were re 
ported, Approval 
designation of O. B. Schier, 2nd, as sec 
appointed by the 
1955. C.E 
office of 


was 


retary clect to be 
1957-1958 Council, Dec. 2, 
Davies will relinquish the 
Secretary at that time 


ASME 1958 Nominating 


Committee Organizes 


1957 Semi-Annual 
Mecting of The American 
Society of Mechanical Engineers, San 
Francisco, Calif., June 10, 1957, the 1958 
National Nominating Committee at its 
organization meeting chose Arthur B 
Heiberg as chairman, and Charles A 
Davis as secretary 


Evecrep at the 


Business 
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The 1958 National Nominating Com 
mittee is composed of the following: 


Region I. Representative, Roger M 
Scott, assistant manager, Wire Machinery 
Division, Morgan Construction Com- 
pany, 15 Belmont St., Worcester, Mass.; 
1st Alternate, John P. Heumann, mechani- 
cal engineer, research department, Olin 
Mathieson Chemical Corporation, 275 
Winchester Ave., New Haven 4, Conn.; 
2nd Alternate, Rodger B. Dowdell, fluid 
mechanical engineer, Builders-Providence 
Inc. Div., B-I-F Industries, 345 Harris 
Ave., Providence, R. I 


Region Il. Representative, James L 
O'Neill, manager, Industrial Sales Divi 
sion, Daystrom Electric Corporation, 
753 Main St., Poughkeepsie, N. Y.; 
lst Alternate, U. A. Rothermel, lecturer, 


mechanical-engineering department, City 
College of New York, Convent Avenue 
at 139th Se., New York 31, N. Y.; 
2nd Alternate, Walter B. Moen, assistant 
director of metallurgical research, Air 
Reduction Co., Inc., Murray Hill, N. J 


Region III. Representative, George R 
Leavitt, development engineer, Taylor 
Instrument Companies, 95 Ames St., 
Rochester 1, N. Y.; 1st Alternate, William 
G. McLean, head, department of me- 
chanics, Lafayette College, Easton, Pa.; 
2nd Alternate, William E. Hammond, 
chief engineer, The Air Preheater Corpo- 
ration, Andover Road, Wellsville, N. Y 


Region IV. Representative, Kenneth R 
Daniel, vice-president and chief engineer, 
American Cast Iron Pipe Company, 
P. O. Box 2603, Birmingham, Ala.; 


” 
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Truss items are from information furnished 
by the Engineering Societies Personnel Serv 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established in 


Chicago 


New York 
84 East Randolph St 


8 Weat 40th St 


Men Available’ 


Sales Engineer, Machinery, BS, 28; design and 
testing of heavy and medium-heavy machinery 
ten years, would like to apply knowledge of ma 
chinery to sales and/or representative field 
Prefers New York City and Long Island ME 
407 


Mechanical Engineer, BSME and BSKE; 31 
design of small, high-speed electromechanical and 
magnetic devices and test equipment for large 
electronic, digital computers; design of nuclear 
instruments; artillery and rocket-trajectory cal 
culations, total experience six and one half years 
Prefers England ME.408 


Manufacturing Engineer, Plant Manager or 
Assistant, BME, 34; 13 years’ manufacturing 
anc janagement metalworking, finishing, tool 
ing, machinery, cost reduction and control, plant 
engineering, maintenance, labor Prefers metro 
politan New York. ME-400 


Plant Manager Management Engineer, 1S 
15, ten years’ heavy experience in general plant 
management 13 years’ all phases of industrial 
engineering Heavy in foundry industry. Man 
agement controls, labor relations, cost controls 
ete Prefers, easter nUnited States ME-410 


Industrial Engineer, MBA, BME, 25, single 
veteran two years’ broad manufacturing exper! 
ence in methods, motion-time analysis, cost esti 
mating. ete, with electrical assembly Desires 
change of industry Location open United 
States or overseas ME.411 


Plant or Project Engineer, BSME; 


All men listed hold 
membership 


20; 
of ASME 


nine 


some form 
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order to maintain an efhicient nonprofit per 
sonnel service and are available upon request 
This also applies co registrant members whose 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance 


San Francisco 


Detroit 
57 Post St 


100 Farnsworth Ave 


years’ varied experience in plant layout, design, 
and installation of chemical-processing and ma 
terial-handling equipment. Ability to estimate 
and maintain cost records for plant improvement 
and expansion projects. Prefers Pacific Coast 
ME-412-216-San Francisco 


Industrial Engineer, BIE, 32; seven years’ 
broad experience in the application and adminis 
tration of incentive, cost, and production-control 
systems coupled with two years as an instructor 
of industrial engineering subjects at university 
level. Prefers New York metropolitan area 
ME.-413 


Chief Power-Plant Engineer, 50; 
perience with continually increasin responsi 
bility in power-plant supervision Seeam, hy 
dro, and diesel electric *refers New England or 
South, ME-414 


Mechanical Engineer, BSME, 42; nine years 
organization and management of quality control 
eight years design, three years sales and service in 
farm machinery, ordnance, automotive and metal 
fabricating. ME-415-821-Chicago 


— sy o Sales, Capital Equipment, reg 
istered Pa, ASCE; 42 Experience design and 
construction special chemical. process equipment 
hydraulic and mechanical presses. Abrasive and 
pharmaceutical fields. ME-416 


Superintendent, BS. Met. Engrg, registered 
40; mechanical-engineering marine and power 
plant as specialty; 16 years’ experience including 
project design and production in ship construc 
tion and outfitting Location open Me-417 


Mechanical Engineer, (1, ten years construc 
tion, (in foreign service) mechanical; 13 years 
construction and maintenance; five years con 
sulting engineer; seven years’ industrial engineer 


25 years’ ex 


lst Alternate, Harold K. Couch, partner, 
Brown & Morrison, 207 Liberty Life 
Building, Charlotte 2, N. C.; 2nd alter- 
nate, Claude L. Huey, application techni- 
cian, The Babcock & Wilcox Company, 
1315 Candler Building, Atlanta 3. Ga. 


Region V. Representative, Arthur B. 
Heiberg, development engineer, Firestone 
Tire and Rubber Company, 1200 Firestone 
Parkway, Akron 17, Ohio; Ist Alternate, 
Winthrop I. Collins, district sales man- 
ager, The Babcock & Wilcox Company, 
2730 Koppers Building, Pittsburgh, Pa.; 
2nd Alternate, William C. Beatty, plant 
engineer, E. W. Bliss Company, 1375 
Raff Road, S.W., Canton 10, Ohio 


Region VI. Representative, Charles A. 
Davis, manager mech. test., Deere & 
Company, 1325 Third Ave., Moline, IIL; 


Experienced in construction of housing areas, 
hospitals, steam-generating plants, POL storage 
areas, armament shops, and industrial buildings 
Location open; prefers foreign service. ME 
418-340-San Francisco 


Product Design or Plant Engineer, BSME, 34 
15 years’ diversified background in equipment 
design, plant engineering, product development 
and manufacturing of semi-heavy industrial ma 
chinery. Seeks responsible position with medium 
sized company on supervisory level Prefers 
metropolitan New York area ME.-419 


Positions Available 


Teaching Personnel. (a) Chairman, depart 
ment of mechanical engineering, PhD desired 
some administrative ability as well as teaching 
experience. Salary open. (6) Instructor or as 
sistant professor in mechanical engineering, PhD 
or MS degree, to teach undergraduate mechanics 
and thermodynamics. Research experience de 
sired. Salary and rank open depending upon ex 
perience. Available September, 1957 "a. W 
4383 

Teaching Personnel, Mechanics, Applied Elec- 
tricity, General Physics. (a) Head of mechanics 
department, PhD in engineering preferred but will 
consider BS or MS. In addition to mechanics 
must be able to teach applied electricity (electri 
cal machines and associated circuits) (b) In 
structor to teach in the mechanics and physics 
department, MSME preferred but will consider a 
BS. Salary and rank dependent upon qualifica 
tions Room for advance 
ment 


Salary scale good 


West Ww-49 


Manager, Industria! Engineering, 30-45, de 
gree in industrial or mechanical engineering, with 
eight to ten years’ manufacturing or industrial 
engineering experience in the metalworking indus 
tries, preferably with metal fabricating and as 
sembly manufacturer Specific experience in 
field of machining, plating, presswork, and as 
sembly operations Five years’ experience as 
chief industrial engineer with responsibility for 
administration of industrial-engineering function 
of 500-2000 man operation. Salary open. Pa 
W -5007 


Director of Engineering and Research, 35-45 
mechanical-engineering graduate, with at least 
ten years’ administrative, research, and product 
engineering experience, covering food and chem 
ical - process machinery, control, and materials 
handling equipment $12,000-$15,000 plus 
bonus. Midwest W.-5025 


Machine Designer, six to eight years of ma- 
chine design, in field of metal-processing machin 
ery. Machine experience considered likely back 
ground experience Will study and evaluate 
methods of manufacturing with a view to actual 
development of new or improved types of produc 
tion machines. Processes include blanking, rol! 
forming, piercing, positioning, brazing, welding 
soldering $9000--$10,000 Upstate N y Ww 
5042 

Associate Professor of Engineering Adminis- 
tration, master's or PhD preferred. Should have 
a combination of industrial experience and some 
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lst Alternate, Robert D. Teece, manager, 
Central Engineering Division, Hernisch- 
feger Corporation, 4400 W. National 
Ave., Milwaukee 15, Wis.; 2nd Alternate, 
T. Randall Du Bois, works manager, 
Ramsey Corporation, 3696 Forest Park 
Boulevard, St. Louis 8, Mo 


Region VII. Representative, Leonard 
C. Koke, manager special products 
design, General Electric Company, Rich 
land, Wash.; Ist Alternate, Richard H 
Meleney, Convair-Astronautics, Division 
of General Dynamics Corporation, San 
Diego 12, Calif.; 2nd Alternate, Emmett 
E. Day, professor of mechanical engineer 
ing, mechanical-engineering department, 
University of Washington, Seattle 5, 
Wash 

Region VIII. Representative, Robert B 
Kinzbach, vice-president, Kinzbach Tool 


Opportunity for consulting 


teaching experience 
$6500- $8000 East Coast 


research in this field 
W-5067 


Project Managers and Senior Project Engineer, 
graduate mechanical or chemical engineers, to as 
sume responsibility for major projects in low 
temperature or applied cryogenics. Should be 
able to finalize process and engineering flow sheets 
prepare specifications for equipment piping and 
erection, supervise design, procurement, manu 
facture, and erection, test anf final acceptance 
To $12,000. Pa. W-5081 


Wage Administrator, 32-40, college graduate 
experienced in job evaluation with organized em 
ployees. Will administrate wage program in a 
large progressive manufacturing organization 
Supervise job analysts, conduct area-wage sur 
veys, serve on appropriate corporation and com 
munity committees concerned with area of re 
sponsi bilities Potential for promotion to wage 
and salary administrator $8000-$10,000 Up 
state N. Y W-5087 


Engineers. (a) Production engineer, graduate 
mechanical or industrial, production-control ex 
perience, to assist with design and production of 
nuclear fuel elements for a variety of reactors be 
ing constructed, mostly in the submarine field 
A minimum of three years’ experience in this field 
required; knowledge of machine tools is desired 
(6b) Methods and standards engineer, BS in chem 
istry, physics) mathematics, or engineering, with 
two to four years’ industrial experience or equiva 
lent; quality control or operations research 
desirable. (c) Quality control engineer, BS 
prefer chemistry, physics, math, or engineering 
major with statistical training Research or de 
velopment experience is required Will be re 
sponsible for control and selection of fuel bearing 
component loading Salaries open New Eng 
land W-5093 


Manager of Industrial Engineering for a con 
sulting engineering firm Will direct six to eight 
engineers in job evaluation, standards, wage in 
centives, production control, plant layout, etc 
Considerable travel lo $12,000, plus 30 per 
cent to 40 per cent bonus. Canada F.5007 


Plumbing Engineer to design the various types 
of plumbing systems for buildings; should be a 
good draftsman. Should be experienced in de 
signing various types of plumbing systems for 
hospitals, office buildings, schools, college build 
ings, churches, commercial buildings, etc. Sys- 
tems include soil, waste, and vent piping; storm 
water drainage; hot tempered, cold, and chilled 
water pipin sprinkler piping, etc Salary open 
Va. W 5100 


Design Engineer, mechanical or chemical-en 
gineering graduate, at least five years’ senior proj 
ect engineering and design experience covering 
chemical-processing equipment in @ rayon plant 
$10,000-$12,000 Mexico F.5106 


Assistant poeiae Engineer, graduate mechani 


cal, minimum of two years’ experience, preferably 
in engineering development work plus customer 
contact, plant liaison, project planning, and 
scheduling Development testing or design ex 
perience in the field of plastics, rubbers, aeronau 
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Company, Inc., Post Office Box 277, 
Houston 1, Texas; Ist Alternate, Allen 
H. Jensen, engineer, New Orleans Public 
Service, Inc., Market Street, New Or- 
leans, La.; 2nd Alternate, John W. Mc- 
Kiernan, division supervisor, Sandia 
Corporation, Sandia Base, Albuquerque, 
Mex 


Technical Division. Representative, Jess 
H. Davis, president, Stevens Institute of 
Technology, Hoxie House, Hoboken, 
N. J.; 1st Alternate, Allen W. Thorson, 
Manager, reactor operations, General 
Electric Company, West Milton Site, 
West Milton, N. Y.; 2nd Alternate, 
Everett P. Partridge, director, Hall 
Laboratories, Inc., Division of Hagan 
Chemical & Controls, Inc., P. O. Box 
1346, Pittsburgh 30, Pa.; 3rd Alternate, 
Kerr Atkinson, consulting engineer, 


tics, combustion, or metal fabrication valuable 
Salary open Md W-5110 


Assistant Chief Mechanical Engineer, 35-40 
mechanical graduate, at least five years’ super 
visory design and project-engineering experience 
covering high-pressure steam-power plants. To 
$14,006. Company pays placement fee. East 
ern Pa. W-5114 


Teaching Personnel for a University. (a) 
Instructors, two, for full-time teaching on a nine 
month basis $4500-$5000 depending upon ex 
perience, and academic record (b) Assistants 
two, for half-time teaching on a nine-month basis 
Salary, $1800 for nine months Midwest WwW 
5116 


Sales Manager to head up a new division within 
the company's marketing structure 35-45 
graduate mechanical; previous experience should 
have been as general sales manager, district or 
divisional sales manager, assistant sales manager, 
or sales-engineering representative working for a 
manufacturer of medium-to-heavy auxiliary 
equipment sold, on a negotiated and engineered 
basis, to builders of cargo trailers, truck bodies 
freight cars, unit cargo containers, etc., in either 
standard or special design Salary in five figures 
with eventual participation in profits; fringe 
benefits Midwest W-5118 

Manufacturing Executive, to about 40, grad 
uate mechanical, experience at executive level 
in heavy metalworking plants; knowledge of 
metals, steels, and alloys. Must have keen abil 
ity in developing and improving methods and 
equipment; should have interest in and some 
contact with industrial sales and market develop 
ment for technical products. $340,000-$35,000 
plus bonus. East W-5119 


Technical Writer, graduate mechanical, who is 
familiar with power plants, process plants, and 
commercial and institutional buildings from the 
standpoint of heat generation and transmission 
Some experience in technical publicity or trade 
paper work Will act in a liaison capacity with 
engineering and research and manufacturing com 
mittees Je trade association. $8000. New 
York, N. ¥ W-5123 


Assistant Purchasing Agent, ChE or ME, ex 
perience in purchasing towers, coolers, pressure 
vessels, and the like, for large chemical qoppeny 
$8500--$10,000 New York 4 Ww 


Manager or Industrial Engineer, graduate me 
chanical or industrial, ten to 15 years’ experience 
in chemical, pharmaceutical, or food-processing 
industry Any experience in packaging desira 

WwW 


ble $10,000 $12,000 Suburban N 
5127 


Manufacturing Manager, 50-60, mechanical or 
civil-engineering graduate, at least ten years 
managerial experience covering engineering and 
production of heavy steel products associated 
with power-plant and water-works industry 
$20,000-$25,000. Midwest W-5128 


Production Manager, 35-45, who has had 
background in precision work ie running «@ 
large precision machine shop Work will involve 
supervision of 60 to 70 people which will eventu 


Statler Office Building, Boston 16, Mass 


Codes and Standards. Representative, A 
William Meyer, director of patent and 
engineering investigations, Brown & 
Sharp Manufacturing Company, Provi 
dence 1, R. 1.; 1st Alternate, Rawleigh 
Mac Johnson, engineer, Charge of Tests, 
Compressor Division, Ingersoll-Rand 
Company, Phillipsburg, N. J.; 2nd Alter 
nate, to be appointed 


Administrative. Representative, Robert 
Nelsen, manager, technical publications, 
Aircraft Gas Turbine Division, General 
Electric Company, Cincinnati 15, Ohio; 
1st Alternate, Harold E. Martin, president, 
Metal & Thermit Corporation, 100 Park 
Ave., New York 17, N. Y.; 2nd Alternate, 
G. B. Thom, chairman, mechanical-engi 
neering department, Newark College of 
Engineering, 367 High St., Newark, N. J 


$13,000-817,000 


ally grow to 150 employees 
Conn W.5150 


Company pays placement fee 


Ragpacere. (a) Senior industrial engineer 
25 preferably graduate, experience in methods 
stamapede layouts, cost reduction; prefer heavy 
industrial background such as aluminum or steel 
plant Will study, investigate, and develop im 
provements in manufacturing operation to reduce 
operating cost and to increase production capac 
ity and efficiency ete Salary open (b) In 
dustrial engineer, 25-35, industrial-engineering 
experience pertaining to methods, standards, lay 
outs, cost-reduction expense; two to five years 
experience desired. Will prepare process charts 
make timetable, and collect standard data on 
special assignments; analyze plant physical lay 
outs, to evaluate effort on operating procedures 
and space Salary open 


South W-51 


Materials-Handling Engineer, mechanical or 
industrial-engineering graduate, with varied ex 
perience in materials handling and warehousing 
to make surveys analyze operations prepare re 
ports, specifications, and estimates covering equip 
ment installations. $8000-$10,000. New York 
N.Y. W-5149 


Engineers. (a) Plant supervisor, tank farm, to 
40, two years college desired, minimum of eight 
years’ practical field operating experience about 
mechanical equipment with emphasis on power 
rpant operation Will be responsible for opera 
tion of diesel-driven electrical plant Will per 
form starting and placing generating equipment 
on line and proper operation of auxiliary equip 
ment and switchgear. Operation of crude oil 
pipeline shipping, pumps and diesel drivers, plus 
auxiliary equipment and related tank farm 
$10,500 ~ monthly allowance in local cur 
rency. If married, family separation of approxi 
mately one year before housing will be available 
(b) Plant supervisor, marine terminal, to 40, two 
years of college desired, minimum of eight years 
practical operating field experience about me 
chanical equipment with emphasis on pumping 
problems related to tanker loading Will be re 
sponsible for operation of diesel driven pumps and 
auxiliary equipment, terminal crude tank farm 
etc $10,500, plus monthly allowance in local 
currency. If married, family separation of ap 
proximately one year before housing will be availa 
ble. (c) Mechanical supervisors, to 40, at least 
two years college desired, and a minimum of ten 
years’ practical field mechanical maintenance ex 
perience, with particular emphasis in diesel en 
gines, pumps, electrical generators, and related 
auxiliary equipment ill be responsible for 
efficient, economical, and uninterrupted operation 
of mechanical equipment at either pipeline pump 
ing station or at the marine-terminal pumping 
station. $10,500, plus monthly allowance in 
local currency If married, separation of ap 
proximately one year before housing will be availa 
ble Var Hast P5156 


Staff Editor, graduate mechanical preferred 
advanced degree; some editorial experience with 
book publisher and a wide experience in the gen 
eral mechanical-engineering field Will cover 
meetings and contact outstanding mechanical en 
gineers. $9000-$10,000 Va W-5164 


Project Engineer, graduate mechanical, three 
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to four years’ experience in process-plant engi 
neering and maintenance and some plant -design 
experience. $7200-$8400. Company will ne 
gotiate fee. South W-5160 


Manager, Engineering Standards and Speci- 
fications, BS degree, preferably in electrical, ad 
ministrative, mechanical, of industrial engineer 
ing, broad knowledge of the physical sciences and 
definite leanings toward administrative phase of 
an engineering operation. Minimum of five 
years’ experience as « standard engineer with an 
electrical manufacturer, or employment in some 
technical capacity, considerable knowledge of 
government specifications and standards Back 
ground should include administrative or super 
visory work, Must havea flairfor writing. Will 
have direct administrative and technical super 
visory responsibility for the performance of a 
group of standards engineers engaged in prepara 
tion of government and commercial standards and 
specifications, will train less experienced person 
nel, will serve on Standards and Specifications 
Committee, ete $5400 80600 Ohio W-5176 


Manager, Industrial Engineering, ten to 15 
years’ experience, to develop an industrial-en 
§itoons department for large printing plant 

10,000-$15,000. Hast. W-5177 


(a) Hydraulic circuit 


Mechanica! Engineers. 
ood analytical 


designer, graduate mechanical, 
ability, strong in fluids, strength of materials 
machine design, and mathematics Must have 
five years’ experience in design and development 
of hydraulic (oil) circuits. Experience in manu 
facturing processes of job shop-type important 
(6) Applications engineer for hydraulic applica 
work for major sales division of leader in 
field. Good engineering background and experi 
ence needed. Interest, opportunity, plenty of 
work, and job responsibility. Conn. W-5186 


tion 


Administrative Analyst, 26-36, college degree 
Prefer writing experience with analytical back 
poune in organization and methods. Must be 
amiliar with administrative systems and proce 
dures. Experience may have been in field of wage 
and salary, industrial training, of manage 
ment consultant firms $5040-87620 South 

+ 


5187, 


Production-Planning Engineer, industrial or 
mechanical-engineering graduate, at least eight 
years’ heavy machine shop and metal-forming 
experience. $8000-910,000 Western Pa 
Hot 


Sales Application Instrument; 25-32, grad 
uate chemical, electrical, or mechanical Ex 
perience in chemical or petrol industries desirable, 
or some sales experience or definite desire and apti 
tude to sell and able to write reports for es 
tablished instrument company, pneumatic, me 
chanical, or electronic control-instrumentation 
field Limited travel Car required Five to 
six months’ training in eastern plant; relocation 
cost paid Arrange to interview throughout U 
S 5400-$6000, plus expenses and mileage 
Pacific Coast 8.2027 


Field Sales-Instruments; 


Bagincore. (a) 
w) 40, KE, ME, three to five years’ sales one 
i 


ence required, preferably instrumentation field, 
six to eight washe training Sell users of instru 
ments, equipment manufacturers usin instru 
ments as part of product, research laboratory 
public utilities, consulting engineers. About 
£10,000. (b) Inside Sales-Instruments; 25-35, 
BS of some technical education or background 
No experience necessary, will train. (no military 
obligation) Handle correspondence, telephone 
quotations, orders, resales of electrical and me 
chanical instruments, records, and controllers 
Leads to outside field sales engineer $4100 
$6600, depending on qualification Discuss pay 
ment of placement fee with employer San 
Francisco. S-2051 


Power-Piant Engineer, ME, to 50, five or more 
years’ in steam power plant design or operation 
Staff position Set up preventative maintenance 
program, improve efficiencies, power-plant de 
sign, plant location, studies for utility About 
$10,000 Employer will pay placement fee 
Nev 5.2060 


Administrative Engineer, preferably BS En 
gineering or ME, 30-40, experience qualifying for 
high level position overseeing research develop 
ment and engineering operation of multiplant 
corporation Mescsiones with food desirable but 
not essential if man knows mass-production 
methods $15,000, plus San Francisco Ss 
2062 
(a) Chief draftamen. process equip 
ment, machinery; two years college, engineering 
or working equivalent, seven to ten years’ experi 
ence in drafting of engineering, minimum of three 
years’ supervisory position for mechanical heavy 
equipment About 89600 (6) Administration 
engineer, design engineering, thoroughly ac 
quainted in schedules, budgeting, cost accounting, 
and engineering administrative duties. Act as ad 
ministrative assistant to manager of engineering 
About, 80000 (c) Structural engineer, two years 
college of equivalent. The last three of four 
years in plant or equipment structures (d) 
Plate engineer, two years college or equivalent 
Last three or four years in plant or equipment 
structures, specializing in plate work Salaries, 


Engineers. 
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(¢) and (d) $7200-$8400 San Francisco §$ 
3001 


Machine design-process ma 
chinery, equipment, BSME, five to seven years’ 
experience in mechanical product design. Knowl 
edge of mining equipment helpful For heavy 
equipment design About $8460 (b) Mechani 
cal design-machinery, equipment BSME or 


Engineers. (a) 


thoroughly qualified in de 
$8400- $9600 ©) Desigrt 
machinery, equipment, ME or equivalent. Must 
be thoroughly qualified in design of agitators 
$8100 $0000 (d) Design-piping. ME or equiv 
alent, thoroughly experienced in industrial or 
plant piping. experience in either chemical or oi! 
industry About $8400 San Francisco Ss 
3006 


equivalent, must be 
sign of thickeners 








Candidates for Membership and Tranefer in ASME 








Tue application of each of the candidates listed 
below is to be voted on after Aug. 23, 1957, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately | 


New Applications and 
eTransfers 


Alabama 

®Acmonn, Giewn C., Birmingham 
pmser, same B., Chickasaw 
@Srum, WiittaM B., Birmingham 


Arizona 


@Grove, Ronexrt J., Phoenix 
®Lono, Avousrus G., Phoenix 


Arkansas 


Axins, James G., Hot Springs 
Amis, Wu.tam E., Camden 
Causey, James C., Pine Bluff 
Hvuouwss, Joun E., Hot Springs 
Recx, Wus1aM E., Little Rock 
WatTHat., Norais M., Little Rock 
Woopwagp, James H., Little Rock 


California 


@A: rwei, Donacp W., Los Angeles 
Anco, WiuttaM E., Monterey Park 
Baovon, Ricwakrp J., Los Altos 
Brower, Narace J., San Jose 
D'E.sa, Romer A., San Mateo 

Ga on, Jour F., Orkland 
@Gorremy, Renesr E., an Mateo 
@Goipsmirn, Weener, Berkeley 
Greer, Haroin, Hollywood 
Haarer, Letanp M_., Palo Alto 
Hixtpo, Katsumi, San Jose 
@Jenninos, Peancis H., Los Angeles 
Korento, Georce K., San Francisco 
@Maxsnatt, Romerr L., Downey 
Maerin, Cuaries R., San Francisco 
Piner, Stanvey [., Ja., Buena Park 
Sreianp, Haney J., Oxnard 

St opopcni«orr, Nicnoras A., San Francisco 
Srone, Harrop M., Compton 
@Wrsstams, Howarp J , Los Angeles 
©Zuu#, Joun E., Jn., Los Angeles 


Connecticut 

Baronron, Georoe R., Stamford 
Getmertt, Ricco J., Danbury 
@Hanzacex, Frevuric« J., Suffield 
Sxisins«xt, Henny J., Stamford 
Sreicxier, Ricnary S., Branford 
Tirrany, Dovoras B., Fairfield 
Warren, Curtis, Orange 
Warrren, Donwaiv C., Waterbury 


Delaware 


@Preios, James B., Newark 
Hoosugav, Tuomas H., Wilmington 


District of Columbia 


Roy, Maninvra N., Washington 


Florida 


Dyjak, Ricnarp C., Panama City 
Houm, Cart H., Panama City 
Jounson, Axruur G., Je., Panama City 
Lawson, Harve T., Panama City 
Russet., Anruur O., Sanford 

Seoter, Raven J., Panama City 


Georgia 


@Leavencoov, Wu.t1aM H., Savannah 


Idaho 


Agprin, Emu, Ja., Idaho Falls 
Sronsuockur, Van Tasser., Kimberly 


@Transfer to Member or Affiliate 


@Woop, Rocer J., Idaho Falls 


Illinois 


@Geoney, Jack R., Chicago 
Korovimos, Tuomas J., Palos Park 
@Mrircuerr, Paut A., Pekin 
Newson, Joun L., Dixon 
@®Niec_sen, Mirron R_, Lombard 
Snaw, Grecory L_, Chicago 
Sreicat, Witson D., Peoria 
®Youns, Roserr L., Evanston 


Indiana 


Eenarpt, Josern, East Chicago 
@®Haves, Tuomas P.. Fort Wayne 
@Kennev, Joun A., Port Wayne 
LuckxertrT, Jack C., Connersville 
®Rounv, Byron J . Munster 


Kentucky 


Durst, Srertine H., Louisville 


Louisiana 
Ropsins, Georce P 


Maryland 


@Lywess, Antuur A., Ja., Odenton 
Morris, Vernon M., Baltimore 
String, Raven E., Frederick 


Massachusetts 


Backer, Staniey, Waban 

Beexowirz, Mervin H., Quincy 
®Ropsmnson, Georoe V_, Ja., Cambridge 
Sretn, Joun M_., Northboro 


Michigan 

Benson, Evoens M., Detroit 
Foors, James H., Jackson 
@Hart, Cart W., East Lansing 
Srevens, Joun B., Birmingham 
Tsten, Vee C., Kalamazoo 
Vesy, Carr J., Wyandotte 


Ja., New Orlean 


Mississippi 


@Baccicn, Georoe M_., Je., Jackson 


Missouri 
@Havrey, Srernen D., 


Nebraska 


@Warrers, Purcir R., Lincoln 


Kansas City 


New Jersey 

Crarke, Prevericx J., South Bound Brook 
Devurscn, Frirz A., East Orange 

Poss, Ina M., Ho-Ho-Kus 

SaLamon, Ropert Georor, Passaic 


New York 


Anprews, Victor M_., Pine Plains 
@Bearv, Ricnarp D., DeWitt 
Burwet., Joun T., Jx., New York 
Campsett, James K., New York 
Covurris, Acnui.ces W., New York 
@Fuiner, Inwin S., New York 
Frasso, Vincent J, Schenectady 
, Lawrence, Utica 

teoMAN, Beerreann B., Bayside 
Guruait, Manuest, New York 
Houimoguist, Eric A., Poughkeepsie 
Kontewrez, Paut, New York 
Mitier, Gene M., Brooklyn 
@Moriick, Leon, Elmont 
Morrer, Frevericx J., Elmira 
Nages, Haszorp E., Holland 
Piatrs, Georoe P., Liverpool 
PoLowE, oa Rochester 
Pomersu, Puiu. S., 2~p, Binghamptos 
Powers, Warrney S., Je., Elmira 
Roperts, Rosset G., Poughkeepsie 
@Scuwanrz, Georce H., Long Island City 
SpeeMan, oo H., Brooklyn 
Srauixa, Warter E., Buffalo 
Warner, Or rver Stanton, Thornwood 
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COLOR-PORT 


water level gage 
gives you.. 


/ 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 
Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 

Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screws. “Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue 

Philadelphia 18, Pa. 

Branch Offices in Principal Cities 


+ @ 900 way to Apecify 
7. COLOR-PORT igh rs wat gags 
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Zak, Lowarv, Corning 


North Carolina 


Fo.som, Nout J., Charlotte 


Ohio 

Arneeron, New P.. Cambridge 
Bastian, Raymonvo E., Akron 
Corie, Henoeim, Akron 

Dice, Wutsam M., Willoughby 
@(juam, Anruun J, Ju, Alliance 
HawrnerrT, Geouce J., Ju., Barberton 
SlHuttey, Cram M_, Cincinnati 

onus, Hasey M_, Canton 

Mater, Orro H, Ja., Massillon 
Muvutmos, Manua. FD. S., Cleveland 
Kaas, Heamann, Cleveland 
Sevinn, Donwarp B., Cincinnati 
Surrn, A.wnerr J., Lancaster 
Winwewe.., Sreacine F., Cleveland 


Oklahoma 


Hanoman, James T., Tulsa 
Lun, James H, Tulsa 
Werze., Kant H., Oklahoma City 


Oregon 


Durr, Kienarp A, Portland 


Pennsylvania 


@hanKwan, Purmir, Philadelphia 
Bovpen, Huon E., Middletown 
Cees, Roweer D , Pittsburgh 
Connery, Laveen J, Library 
Costami_e, Puitie A., Harrisburg 
Datmev, Pauw E, Erie 

De Ceeen, Vincent N_, Reading 
@Deummonv, Daviw Y., Pittsburgh 
@Hacunsucn, Joun D., Philadelphia 
Known, Arta M., Glenside 

Kearr, Kans. F., Export 

@. awit, Romer? L., Philadelphia 
Maurin, Kvuoune EF, Je, Erie 
Mitine, Rov R., Erie 

Purren, Anoeew J., Pittsburgh 
@Puice, jJawus L., Pittsburgh 
muonarT, Wi.tam F., New Bloomfield 
SmueeKke, Joun J., 2nvo, Philadelphia 
Van Vi ack, Wattrer W., Pittsburgh 


Rhode Island 


Buseron, Donato T., Providence 


South Carolina 

Kinesre, Geowoce BR , Aiken 

@Marruew, Rowerr T., North Charleston 
Racnat, Kawneer A., Aiken 


Tennessee 

Kuen, James ©., Lowland 

Gaspner, Ropewt M., Knoxville 
SHowz, Peree Pons, Oak Ridge 
OPanisenvanz, Kowarpn 8 , Nashville 


Texas 


Hears, Neat Barron, Bellaire 
Tuomas, Kowin FP, Port Worth 
ZanowiaK, Paut P., Sweetwater 


Utah 


Beorasian, Nicos H. P., Salt Lake City 


Washington 

Baown, Joun W 
Kietine, WittaMm ¢ 
Porter, Wittam W 


Richland 
Seattle 
Richland 


Wiera, Rov W., Richland 


West Virginia 

Hannover, Finn, Charleston 
Neceon, Joun PF , Ie , Charleston 
Kimuer, Heexwewr J, Nitto 


Wisconsin 


Hakoro G., Milwaukee 


Rinoet 


Foreign 


Bose, Anun K 

Haown, NowemMan F 

BHouxer, Gerarpus J, 
S. Africa 

Came.sti, AL mesanpro E Torino, Italy 

Cuvu, Rienagsye ©, Mandaluyong, Rizal 


pines 
Da Sitva, Geonce N., Trinidad, B WI 
Dowserr, Faeeoesicxe CC. A., Dagenham, Essex, 
Kagland 
Puxere, Laneetor A., Caracas, Venezuela, 5. A 
Pena, Cat-Eno, Taipei, Taiwan, China 
@F:_ounpers, Joun M., Montreal, Que , Canada 
Genres, Aran G, Ottawa, Ont., Canada 
Menorota, Manunt M Joss, Montevideo, 
Uruguay, 5. / 
Meueatee, Serer, Vancouver, BC 
Moarra, Sasuro, Toronto, Ont 


England 
Canada 
Malvern 


Manchester 
Toronto, Ont 
Germislon, 


Philip 


Canada 
Canada 
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Pare.c., Doras P., Bihar, S.E.Riy., India 

RamMamoortTuy, Nacarajs, Deep River, Ont, 
Canada 

Rounvi.ta, Feaewanvo S., Agana, Guam, M. I 

Transfers from Student Member to Associate Mem 

ber, Class of 1956 2 





(bituarieg 











Arthur Albert Archer (1893-1957), vice-presi 
dent in charge of engineering, Mosebach Electric 
& Supply Co., Pittsburgh, Pa., died April 8, 1957 
Born, Norristown, Pa., Nov. 29, 1893 
Archie A. and Laura B. Archer 
five-year night course, Carnegie Institute of 
1 echnology, 1917. Married Alice Hulton, 1919 
Mem. ASME, 1042. Mr. Archer, a specialist in 
the design of process apparatus for combustion 
and heat teamed processes, held a patent for dry 
cooling low temperature coke. During 1951 and 
1952, he served as coal-mining consultant in 
Europe under the Marshall Plan. Surviving him 
are his widow; a son, Howarth A. Archer, Walnut 
Creek, Calif; and two daughters, Mrs. Helen E 
Pardig, Fayetteville, N. Y , and Mrs. Sue Beth 
Pair, Summit, N. J.; two brothers, Harry V and 
Lemuel R; and seven grandchildren 


Parents, 
Education 


Frederic E. Banfield, Jr. (1885-19577), whose 
death was recently reported to the Society, was 
the retired vice-president and works manager of 
the Whitineville Machine Works, Whitinsville, 
Mass. Born, Newton, Mass, June 21, 1885 
Parents, Frederic E. and Gertrude (Danforth) 
Banfield Education, PhB, Brown University, 
1906; BS(ME), 1908, and studied at The Massa 
chusetts Institute of Technology. Married Mar 

uerite Birge, 1910; one son, Richard Wallace 
Hanfield Married 2nd, Alberta Hoeftman 
Powers 1926 Assoce-Mem ASME, 1909, 
Mem ASME, 1918. Mr. Banfield served on the 
Board of Aldermen, Newton, Mass., in 1922; and 
was president of the Associated Industries of 
Maine in 19033 and 1935. A specialist in the de 
sign and manufacture of textile machinery, Mr 
Banfield had been with the Whitinsville Machine 
Works from 1935 until his retirement 


Walter Russell Barkley (1896-1957), design 
engineer, General Motors Corp., Detroit, Mic 
died March 10, 1957. Born, Parker S. Dak, 
une 20, 1896. Parents, William H. and Mary 

arkley. Education, BS(ME), Purdue Univer 
sity, 1923. Married Mildred Coe Larson, 1927 
Jun. ASME, 1924; Assoc-Mem ASME, 1925 
Mem. ASME, 1935. During World War I, Mr 
Barkley served in the U. S. Army. He was a 
specialist in steam-power plant design, construc 
tion, and appraisal. Before his association with 
the General Motors Corporation, Mr. Barkley had 
been with the U. 8S. Government, Treasury 
Department, Bureau of Internal Revenue He 
investigated engineering issues involved in the 
administration of income-tax laws. He is survived 
by his widow, and a daughter, Patricia 


Scott Bergeson (1925-1957), Sioux City, 
Born, Sioux City, lowa 
BA, lowa University 
1956 Assoc 


Lero 
lowa, died Jan. 6, 1957 
July 16, 1925 Education 
1950; BS, lowa State College 
Mem ASME, 1956 


Henry Edward Byer (1878-1957), consultant in 
the field of hydraulics and the inventor of Byer 
condensers, died April 20, 1957 Born, Astoria, 

Dee. 1, 1878. Parents, Herman C and 
Anna R (Nelson) Beyer Education, ME, 
Cornell University, 1902. Mem. ASME, 1919 
Married Helene Emma Lugrin, 1920. In 1910 
Mr. Byer designed and built his first condenser 
which served a 500-kw General Electric Steam 
Turbine. As chief engineer for the Ingersoll 
Rand Co. he was able to extend the use of his 
condensers to China, Japan, and the Philippines 
While associated with the Chicago Pneumatic 
Tool Co., Mr Byer developed several innovations 
in the design of barometric steam condensers 
Mr. Byer later formed his own company and for 
35 years developed and sold Byer Steam Condens 
ers and allied products, notably the Byer vac 
uum fumigating equipment used in major ports 
throughout the United States The patents 
which Mr. Byer held are numerous and included 
both counter current and parallel current flow 
condensers as well as scrubbers Survived by his 
widow; a daughter, Mrs. Patricia B. Andrews, 
Salem, Va and a sister, Mrs. George L. Baker 
Evanston, Ill. 


Harry Beaver Canby (1877-1957), retired 
former president and secretary, The Crawford 
MeGregor and Camby Co., sporting goods firm 
Dayton, Ohio, died April 6, 1957. Born, Dayton 
Ohio, Dee. 21, 1877. Parents, Edward and Ida 
(Beaver) Canby Education, AB, Denison Uni 
versity, 1898; BS, Massachusetts Institute of 
Technology, 1902; one year of study at Harvard 
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Law School. Married Hannah P. Forgy, 1905 
Jun. ASME, 1904; Mem. ASME, 1917. Mr 
Canby was active in civic affairs. A charter 
member of the Engineers’ Club, he served as chair 
man of the organization's building campaign 
For many years he served on the board of trustees 
of the YMCA, and three times headed the board 
Survived by his widow; two daughters, Mrs 
Howard N. Smith, Dayton, Ohio, and Mrs 
Richard S. Fowler, Chicago, Ill; and a son 
Edward, Palm Springs, Cali 


Francis Alton Collins (1884-1956), sales engi 
neer, Hoover Ball & Bearing Co., Ann Arbor 
Mich., died Dec. 2, 1956. Born, Flushing, N. Y 
April 20, 1884. Parents, Frank A. and Sarah 
Leverich (Peck) Collins. Education, BS(ME) 
Lehigh University, 1908 Married Sarah 5S 
Butler, 1910; children Elizabeth and Leah 
Jun. ASME, 1910; Assoc-Mem. ASME, 1917 
Mem ASME, 1935. Mr. Collins held patents 
for double thrust ball bearings He did pioneer 
work in the application of ball bearings to ma 
chinery, and did original work in the development 
of graphical methods for cost comparison of bal! 
bearings. He has published several articles on 
these subjects in the technical press. A registered 
engineer in the State of New York, Mr. Collins 
was also active in church, civic, and engineering 
organizations. 


Eduardo Damaso Gonzalez (1903-1957), chief 
engineer, American Sugar Refining Co., Central 
Jaroni, Province Camaguey, Cuba, died April 
9, 1957. Born, Cruces, Cuba, Dec. 11, 1903 
Parents, Maximiliano and Aurelia (Rodriguez del 
Rey) Gonzalez. Education, BS(ME), Harvard 
University, 1927; EE, Massachusetts Institute of 
Technology 1928. Married Anne Johnston 
1934; children, Nancy, June, Eddie, and William 
Jun. ASME, 1931; Mem. ASME, 1938 


Paul Loveridge Heslop (1891-1957?) whose 
death was recently made known to the Society 
had been a construction consultant with Empresas 
Electricas, Rio de Janeiro, Brazil Rorn, Una 
dilla, N. Y¥., Tune 16, 1891 Parents, William 
Horsman and Sarah (Loveridge) Heslop. Educa 
tion, CE Cornell University 1914 Mem 
ASME, 1931 Mr. Heslop served in the U. S 
Army Ordnance Corps during the first world war 
and as a reserve officer for five years thereafter 
He was a registered engineer in the States of Ore 
gon and New York Mr. Heslop has served the 
Society on the Hydraulic Prime Movers Commit 
tee, Hydraulic Division, until 1941; was Oregon 
chairman from 1937 to 1938: and in 1937 acted as 
first alternate to the national Nominating Com 
mittee, Group VII He was also a member of the 
American Society of Civil Engineers 


Jerald Francis Jaeger (1923-1957), vice-presi 
dent, Meridian Plastics, Ine Byesville, Ohio 
died March 29 1957 Born, Stephenson, It! 
July 12, 1923 Education, BS(ME), University 
of Illinois, 1945 Assoc Mem. ASME, 1945 
Married E. J. Bozman, 1946; one son, John Chris 
topher 


Wilhelm Jardh (1882-1957), retired designer 
Douglas Aircraft Co., Santa Monica, Calif., died 
April 9, 1957. Born, Keylbo, Sweden, Sept. 18 
1882. Parents, Jan and Maria (Albertina) Ost 
lund Education Kristinahamns Praktiska 
Skola, Sweden, 1906-1908; Pittsburgh Academy 
and night school, 5 years. Married Thina A 
Johnson 1913. Assoc-Mem ASME, 1920 
Mem. ASME, 1935. Survived by his widow 
and a daughter, Mrs Herman Quarnstrom 
Cheverly, Md 


Carthrae Merrette Laffoon (1888-1957), con 
sulting engineer, El Cajon, Calif., died April 5 
1957 Born, Coldwater, Kan, Aug. 14, 1888 
Parents, Mark and Sallie (Brown) Laffoon. Edu 
cation, EE, University of Missouri, 1914; MA 
1915. Married Kittie Kuhns Painter, 1917; 
three sons, Carthrae M., Ir, Christopher P 
(deceased), and Louis M_ Laffoon. Mem. ASME 
1944 Mr. Laffoon had formerly been connected 
with the Westinghouse Electric Corporation, and 
held positions from assistant to the chief engineer 
to manager of the generator engineering depart 
ment He was a registered engineer in the States 
of Pennsylvania and California Mr. Laffoon 
had been the author of more than 20 papers which 
appeared in publications of ASME. AIEE, and the 
technical press In 1950 he received the Lammé 
Medal; he also was the recipient of the West 
inghouse Order of Merit He was a member of 
lau Beta Phi and Sigma Xi; and a Fellow, AIEE 
In addition, Mr. Laffoon served for ten years as a 
member of the North Huntingdon (Pa.) Town 
ship school board 


1918-1957), engineer, 


Anthony A. Levata, Jr. 
S. Naval Air Station 


power-plant division, t 
Pensacola, Fla, died April 2, 1957. Mr. Levata 
was born in New Orleans, La., Dec. 21,1918 He 
studied at the Louisiana State University and in 
February, 1957, received a BS(ME). He became 
an Assoc Mem. ASME in 1957 


(1900-1957), project en 
gineer, General Motors Corp., La Grange, Il, 
died April 7, 1957, in Camden, N. J. Born, 
Whiting, Ind., June 13, 1900. Parents, Erick 


(ASME News continued on page 828) 
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REPUBLIC’S JOB 
at Kyger Creek: 


control five 1,400,000 Ib./hr. 
boilers — automatically 


Kyger Creek Power Plant of the Ohio Valley Electric 
Corp. is big—a million kw capacity at 7 lb. steam 
per kwhr. And its job, supplying the U.S. atomic 
program, is one of the most important in the world. 
Republic’s job: Control each of the five 1,400,000 
lb./hr. boilers automatically. 

Republic’s solution provides each boiler with a 
load-sensing combustion control, a follow-up pressure 
control, and an “Electronic Master’. In operation, a 
change in steam flow (load) is detected and initiates 
a proportional adjustment of air and fuel flow before 
the load change can change boiler pressure. Should 
pressure tend to drift up or down, the follow-up control 
detects it and modulates the fuel/air control signals 
accordingly. The “Electronic Master’ integrates all 
measured data and master-loads the unit's pneumatic 
power operators. It also provides adjustable automatic 
division of total fuel among the boiler’s 14 burners 
in the desired proportions, and permits manual 
operation. 

Perhaps your plant is smaller; perhaps it supplies 
process steam instead of feeding 200,000-kw turbines. 
Whatever the size or duty, Republic's experience 
(30 years of it) can help you get maximum stability 
and efficiency from your major equipment. A/ways 
check plans with Republic; our engineers can save you 
trouble and expense throughout the life of your plant. 





REPUBLIC FLOW METERS CO. 


A Subsidiary of Rockwell Manufacturing Company 


2240 Diversey Parkway 
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and Belle 
Cumberland University, 1932; BS(ME), Purdue 
University, 
Land served in the U.S. Marine Corps during the 
first world war. Survived by his father; and « 
sister, Mrs. Rudolph PF. Lange, Delavan Wis 





(Jenks) Lund. Education, LLB 
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Keep Your ASME Records Up to Date 


The ASME Secretary's Office de- 
pends on a masier membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in ke master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


Please Print 


ASME Master-File 


LAST NAMI 


POSITION TITLE 


« , Desien Eagineer, Supt. of Comseruction 


EMPLOYER (Give name in full 
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Lester Felter Mitchell (1885-19577), whose 
death was recently reported to the Society had 
been manager of the engineering and development 
division, Addressograp —_. ? Corp., Day- 
ton, Ohio. Born, Dayton, Ohio, Sept 5, 1885 
Education, high-school graduate and YMCA 


2 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
pase for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-afhliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


Information 


MIDDLE NAME 


NATURE OF WORK DONI 


Division, if any 


Management Consultants 


Address changes effective 
when received prior to 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 
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night school Mem. ASME, 1945. Mr. Mitch- 
ell was a specialist in the creation and develop- 
ment of control mechanisms. Previous to his 
25-year association with the Addressograph 
Multigraph Corp., Mr. Mitchell had been em 
ployed by the National Cash Register Corp. 


Harvey Edward Molé (1869-1957), retired con- 
sulting engineer, died April 9, 1957, Summit, N. J 
Born, Philadelphia, Pa., April 16,1869. Parents 
Harvey Edward and Amelia (Cartwright) Molé 
Education, BS(ME), Cornell University, 1897 
Married Vena Fenno, 1904; died 1953. Mem 
ASME, 1901; Fellow ASME, 1941. During the 
early years of his career, which characterize his 
achievement throughout his lifetime, Mr. Molé 
was concerned with the construction and opera 
tion of electric power plants for railways and light 
ing; hydroelectric power plants; gas plants; in- 
Serene pera, and refrigeration and ice plants 
From 1902 to 1906 with the British Westinghouse 
Electric and Manufacturing Company, London, 
England, he was the engineer in charge of the de 
sign, construction, and installation of eight power 
stations in the British Isles and India. In the 
years from 1906 to 1908 he was chief engineer with 
the Russian Westinghouse Company, St. Peters 
burg, Russia. He was responsible for the electri 
fication of the St. Petersburg Municipal Railway 
As @ consulting engineer, Mr. Molé conducted 
investigations and evaluated and reported — 
public-utility properties in 14 states. In 1916 
the total replacement value of these properties 
was in excess of $120 million. Mr. Molé was also 
a Fellow of the American Institute of Electrical 
Engineers. He is survived by his son, Harvey 
Edward Molé, Jr 


James Carey Othus (1891-19577), whose death 
was recently reported to the Society, had been as 
sociate professor of mechanical engineering, Uni 
versity of Portland, Ore Born, Pueblo, Colo 
July 15, 1891 Education, BS(ME), Cornell 
University, 1917. Mem. ASME, 1928. Mr 
Othus served in the U. S. Army during World 
Warl. He began his teaching career as professor 
of mechanics and materials at Oregon State Col 
lege in 1921 


Roiand B. Renner (1878-1957), retired sales en 
gineer, West Palm Beach, Fla., died April 2 
1957. Born, Cincinnati, Ohio, Dec. 8, 1878 
Parents, William F. and Charlotte (Borman) 
Renner. Education, BS(ME), Purdue Univer 
A 1904. Married Katheryn MacMahon, 
if Jun. ASME, 1906; Assoc-Mem. ASME, 
1915; Mem. ASME, 1927. Mr. Renner was an 
instructor in mechanical engineering at Cornell 
University from 1904 to 1906. In 1907 he joined 
the Jeffrey Manufacturing Co. and maintained a 
long association with that company. He held 
several patents for devices used in materials 
handling equipment. Mr. Renner served the 
Society as a member of the Executive Committee 
of the Materials Division, and from 1937 to 1939 
served as chairman of that Division 


Cyrus William Rice (1875-1957), chairman of 
the board of Cyrus Wm. Rice and Co., Pitts 
burgh, Pa, died April 29, 1957. Born, Ring 
town, Pa., May 28, 1875. Parents, James Ken 
nedy and Emeline (Fegely) Rice. Education, 
attended Jefferson Medical College, 1892-1894 
Married Esther enlpe. Mem. ASME, 1915; 
Fellow ASME, 1951 r. Rice was a pioneer in 
the development of new methods for the treat 
ment of river water and sewage for the internal 
treatment of boilers. The scientific methods 
which he developed formed the basis of current 
water-treatment technology. Mr. Rice held 15 
patents pertaining to water treatment methods 
In 1916, after having been employed by the Colo 
rado Fuel and Iron Co., the Carnegie Steel Co 
and the Atlantic Refining Co., Mr. Rice estab 
lished his own firm to supply a services 
on water-treatment problems. Among his many 
clients were the Allegheny Steel, American Sugar 
Refining, and Gulf Refining Companies. Mr 
Rice served the Society as chairman of the chemi 
cal section of the Committee for the Care of 
Power Boilers. He was a charter member of the 
Engineers’ Club of Philadelphia, Pa., and a mem 
ber of the American Chemical Society. He wasa 
sponsor of the Pennsylvania Aqueduct developed 
by C. C. Crick. The aqueduct provided a pure 
water supply and flood control for the Pittsburgh 
area. Survived by his widow; and three sons 
William G., New York, N.V.; James K., and 
Richard C. Rice, both of Pittsburgh, Pa.; five 
sisters; and three grandchildren 


David Jesse Weissgold (1897-1957), design en 
gineer, Sperry-Rand Corp., Great Neck, L. I 

died March 5, 1957. Born, Duluth, Minn., Aug 
7, 1897. Education, Cooper Union Institute, 
1917. Mr. Weissgold had performed original 
design work on intricate military equipment in 
volving the specification of materials, their 
strength, and their safety. Mem. ASME, 1957 


Harry Hamilton Wolfe (1897-1956), assistant 
chief engineer, The Buckeye Steel Castings Co., 
Columbus, Ohio, died Oct. 13, 1956. Born, Lan 
caster, Ohio, Nov. 2, 1897. Parents, Waldo and 
Nellie Wolfe. Education, attended Ohio State 
University, 1916-1917. Married Geneva Ida 
Wolfe 1919. Mem. ASME. 1946. Survived b 
his widow; and a daughter, Betty Lorival Abonaf, 
Fairborn, Ohio. 





DETROIT Efficiently Fire 


Small Boilers 


AVAILABLE FOR EITHER FIREBOX OR 
BRICKSET APPLICATIONS... 





Capacity Range 3,000 to 
12,000 Pounds of Steam per Hour 
Save Coal—Save Labor—Eliminate Smoke 





For Brickset 
Applications 





Regulation 
Connects pet? 
Here es. a For Firebox 
; Applications 








A complete mechanical firing unit. The Detroit LoStoker 
is efficient, dependable and built for long life. Re- 
quires little power for operation, may be driven either 
by motor or steam turbine, under automatic control. 


Optional regulation is “Start and Stop” or “Full Float- 
ing Control”. With “The Detroit Adjustable Feed 
Control”, the plunger always operates on a full stroke, 
which assures uniform distribution at all capacities. 


Where furnace volume permits, the LoStoker may be 
installed directly in firebox boilers, without front or 
side-wall brickwork. 





Typical applications to small boilers are shown. 


WRITE FOR RECOMMENDATIONS - NO OBLIGATION 


DETROIT STOKER COMPANY 


MAIN OFFICE AND WORKS * MONROE, MICHIGAN 
District Offices or Representatives in Principal Cities 


SAVE COAL ° SAVE LABOR ° ELIMINATE SMOKE 


MECHANICAL ENGINEERING AUGUST, 1957 - 39 





The nation’s largest woolen mill, with weaving, dyeing and 
finishing facilities all under one roof, occupies 430,000 
square feet at Barnwell, S. C. This huge plant, operated by 
Amerotron Corporation, a Textron company, contains the 
most modern equipment that textile technology and modern 
engineering could provide. Utilizing U-shaped production 
flow, the Barnwell Mill achieves the utmost in economy of 


movement and handling of raw and finished materials. 


The equipment for this ultra-modern, air conditioned 
plant was selected to match the efficiency and advanced 
concept of the building design. To control much of the 
complex piping system, Jenkins Valves were the unanimous 
choice of Textron’s management and the engineers and 
contractor involved in this project. 

Expectation of an extra measure of performance and 
economic service from Jenkins Valves has been universal 
among building experts and plant operating personnel for 
three generations. The symbol of this reputation is the 


famous Jenkins’ Diamond and Signature trade-mark . . . 
the that it 
100 Park Avenue, 


no 


i i # 


cost more. 


York 


bear 
New 


and, moreover, valves 


Jenkins Bros., 


40-AUGUST, 1957 


All woo] ‘ 
40 220 yards wide! 


Architect and Engineers 
Locxwooo Greene Enorineers, Inc., New York, N. Y. 


General Contractor: 
Danie. Construction Company, Greenville, S. C. 


Example of the wide variety of sizes and types of Jenkins Valves required 
to control the complex piping system of Textron’s new Barnwell Mill. 


JENKINS 
VALVES @ 
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Secondary Capacitors 

4 new secondary capacitor 
design, available in 3, 5, and 7'/. KVAR, 
240-v ratings, is announced by General Elec 
tric Co.’s Capacitor Dept., Hudson Falls, 
Bs 

The capacitors have a rectangular design 
to permit complete impregnation of each 
unit, thereby avoiding the possibility of in 
ternal failures caused by voids in the liquid 
dielectric, the company states. The flat 
sides also allow the unit to expand to contain 


residential 


any internal pressure caused by normal tem 
perature rise during operation 

The new units can be mounted in any posi 
tion 





Hot Wire Anemometer 


A constant temperature hot wire anemon 
eter is now being produced by Aero Research 
Instrument Co., 315 N. Aberdeen St., Chi 
cago 7, Ill 

The company says the instrument tea 
tures a new concept in that the constant 
temperature operation has greatly simplified 
This, the firm states, makes the 
instrument available for industrial use 


ts use. 


It has a frequency response of de to 1000 
cps and a noise level of less than | per cent 
of the mean flow level 

By constant temperature operation the 
maximum sensitivity can be realized with 
minimum wire burnout, the company says 
Operation is automatic and time constant 
testing or gain settings are not required 
This affords self-regulation over a wide range 
of flow 
three can fit into a 19 in. panel rack 

Output impedances are 10K and 100K 
ohms. Other systems for use to 60,000 cp 


are also available 


Ihe unit requires no batteries and 
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Carbide Tool Lathe 


A S0-in. engine lathe, the Niles A-5O0, 
developed for high speed, high horsepower 
service with modern carbide tooling, has 
been introduced by Hamilton Div., Hamilton, 
Ohio, Baldwin-Lima-Hamilton Corp 

It is said to be capable of accommodating 
a drive motor up to 100 hp. The unit can be 
furnished as a standard turning lathe or a 
combination boring and turning machine 
Other options include use of either mechani 
cal or electronic feeds and with or without 
thread cutting. 

The lathe has a 50-in. diam faceplate and 
swings 38 in. over the carriage bridge, 52 
in. over carriage wings and bed. 

Ihe headstock has a high and low range of 
speed gears. Standard feed and _ thread 
range can be obtained without gear changing 
at the headstock end, it is reported. The 
unit is furnished with a lubricating pump 
and can be equipped for tail stock power tray 
erse and power movement to the tail stock 
Spindle speed ranges from 1.5 to 35.1 
rpm through faceplate drive, 40.2 to 182 
rpm through spindle drive 

Range of feeds is .0025 to .625 in. per 
faceplate revolution for longitudinal, .0012 
to .312 for cross. 


quill. 


End gearing is arranged so that special 
feeds or threads can be obtained by using 
special gears. The headstock also is set 
Feed take-off is 
on a faster running shaft to avoid excessive 
speed-up from the spindle to the feed box 


up for cutting coarse leads. 


Self-Cleaning Filter 


A new dual purpose, fully automatic filter 
with interchangeable filter elements i 
available from Bowser, Inc., 1300 E. Creigh 


ton Ave., Fort Wayne, Ind 

rhe new filter, when equipped with filter 
elements designed for lubricating oils and 
imilar liquids, is designated as Figure 822. 
When containing filter elements suited to 
coolants, it is designated as Figure 823 

Both types of elements are interchange 
able within the filter case The filter media 
of the Figure 822 is constructed of wire 
wound stainle teel or bronze, wrapped 
around a cast iron core, with a port opening 
range of 002 to O15. Figure 823 offers 
a porosity range of .020 to .045, utilizing a 
brass perforated sheet as filter media 

An interval repeat timer is provided for 
automatic self-cleaning and to permit ad 


justing the length of the cleaning cycle 


from a minimum 20-sec to a maximum 30-min 


period 
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Vacuum Ball Valves 


A line of high vacuum ball valves is an 
nounced by NRC Equipment Corp., 160 
Charlemont St., Newton Highlands 61, Mass 

Ihe valves are available in sizes from '/, 
to 6 in. in either manually or air motor op 
They can be made of bronze, 
416 stainless 


erated models, 
aluminum, mild steel, 303 or 
steel or polyvinyl chloride. All valves are 
tested for vacuum tightne on a helium 
ensitive mass spectrometer leak de tector, 
the company reports 

According to the firm, the valves will hold 
vacuum in either direction and are light and 
compact allowing mounting in any position 
One quarter turn of the stem provides rapid 
opening and closing, and permits precise 
tated. In the full open 
circular and 


throttling, it i 
position, the cross section is 


approximates the size of connecting pipe 


. 
Improved Cup Design 

A new line of cups and packing 
offer greater service life through improved 
design has been announced by Chicago Raw 


said to 


hide Mfg. Co., 1301 Elston Ave., Chicago 22 


Made of elastomer impregnated mechanical 
leather, the cups are pre-formed on special 
dies to produce a sharp, rather than round 
heel. Advantage: 
according to the firm, are greater density at 
the heel of the cup, and the tact that the cup 
hape whi h conven 


of the new molded design, 


are pre-formed to the 
tional, round-heel cups are forced to assume 
under pressure of application This elimi 
nates operational stress and flexing that con 
ventional cups undergo, and contribute 


greatly to service life, the company state 

Experience with the new molded cups in 
the field, in heavy duty applications such a 
farm and road building equipment and steel 
mill equipment at oil pressure S00 
psi, and in air cylinders at 15 ha 
definitely established their greatly increased 
service life, the company report 
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“FEVER THERMOMETER” 


for supersonic jets 


In order to break sound barriers, 
jet engines must break some tem- 
perature barriers, too—which 
brings some real problems in ma- 
terial selection. Any thermostatic 
control in the jet stream must 
withstand temperatures of 2000° 
without significant change in 
properties and characteristics. 
Faced with this problem, one 
of the world’s leading designers 
and manufacturers of aircraft 
components and systems has 
made Kennametal* a “Partner in 
Progress’’—and has found an 
answer. For a vital part of the 
sensing element in a thermostat 
assembly, a small tube of Ken- 
tanium* is used. This material, 
one of a big family of unusual 


carbides developed by Kenna- 
metal, retains its responsiveness 
and reliability through the entire 
flaming range of operating tem- 
peratures. 

Perhaps you have some new 
product in mind that is still on 
the drawing board for want of 
materials with the necessary 
properties to meet an unusual 
operating condition. If you need 
superior corrosion or erosion re- 
sistance, hardness, strength and 
stiffness, or resistance to elevated 
temperatures, chances are you 
can find the needed combination 
of properties in the Kennametal 
line. Just write, outlining your 
problem, to KENNAMETAL INC., 
Department CE, Latrobe, Pa. 


*Kentanium and Kennametal are the trademarks of a series of 
hard carbide alloys of tungsten, tungsten-titanium and tantalum. 
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Formula Board 


A new formula board resembling a simple 
cribbage board has been introduced by 
Richardson Scale Co., Clifton, N. J. as a 
means of achieving complete automation in 
the program control of batching operations, 
it was announced here by the company. 

When the formula board is used for pre- 
setting weight data in an automatic propor 
tioning panel, it eliminates the need for 
manual weight settings and the possibility 
of human error in electronically controlled 
operations involving the proportioning of 
bulk materials, the company reports. The 
combination board and panel are used as 
components in the firm's Select-O-Weigh 
system, which provides automatic control 
over storing, feeding, conveying, weighing, 
mixing and discharging of bulk ingredients. 

Typical applications of the system would 
include the formulation of feeds, bakery in- 
gredients, rubber compounds and a variety 
of mixes for chemical processing operations, 
the company states. 


Phenolic Tubing 


A new line of small diameter, paper-base 
phenolic tubing for high strength, press 
fitted mechanical and electrical assemblies 
is now available from National Vulcanized 
Fibre Co., 1057 Beech St., Wilmington 99, 
Del. 

Designated as Phenolite Grade XX-3113, 
the rolled tubing is recommended by the 
company for use where metal tubes or studs 
are to be inserted into tubular plastic insula- 
tors, such as in brush holder assemblies, 
insulated bushings and other applications 
calling for press-fitted assembly. 

The tubing is available in inside diameter 
sizes ranging from .093 in. min to .379 max; 
in wall thicknesses from .010 to °/g in., de 
pending upon piping size; and in lengths up 
to 35 in, 

The tubing has a natural color. Typical 
radial compression values are: 179 Ib for 
.164-in. ID by .164-in. OD tubing; 152 Ib 
for .131-in. ID by .187-in. OD tubing. The 
material has an axial compression strength 
of 17,100 psi, a density of from 1.20 to 1.25 
gm per cc, and a water absorption gain of 
from 5.10 to 5.65 per cent. This grade meets 
NEMA specifications for grade XX rolled 
tubing, the firm reports. 
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EIGHT BASIC STYLES 


OVER 500 MODELS 
Transistorized Computer | 


Ramo-Wooldrige Corp., 5730 Arbor Vitae -: 
St., Los Angeles 45, Calif., announces the | 
development of an advanced digital control 4 
computer designed to provide fully auto 
matic control for industrial process plants. 

It is designated RW-300, and is designed 





INFORMED 











to control such industrial processes as oil ge ‘ 
refining, chemical manufacturing, paper nf » hed « 
manufacturing and metals processing. The a es ; " > 

+ 


computer can also be used for general pur 
pose scientific computation and to perform 
the monitoring function of a data logger, 





| 
the company states. | 

As a central unit of a process control sys- | 
tem, the firm says, the new computer will 
automatically read process instruments, per- 
form the computation necessary to relate 
these readings to process objectives, de- 
termine the control actions and activate 
process mechanisms or adjust set points on 














supervised control loops. 

















for repair. 
Lip type packing for 


Call or write today fo? both high and low 
pressures. 








Recording Oscillograph 

A recording oscillograph which can record LONG LASTING al 
simultaneously up to 16 channels of phenom. | 
ena at frequencies as high as 100,000 cps | CONTI ey ENTA L- 
wide record, is available from the Miller Div., | 
Consolidated Electrodynamics Corp., 300 N EMSCO 
Sierra Madre Villa, Pasadena, Calif. 

It is designated as CR-1B cathode-ray re- 
cording oscillograph. Designed for ex- SWIVEL JOINTS 
pendability, the unit is a complete, high-pre 
cision recording system which includes its | 
own power supplies, pre-amplifiers, deflection | Continental-Emsco Swivel Joints are manu- 
amplifiers, and recorder. Unusually stable | : é ‘ 

factured in all popular sizes for practically 

claimed to combine to provide precise, drift 
free signals recorded as traces comparable to * 
those obtained on galvanometer-type record pressures of 15,000 psi, and from sub-zero 
ing oscillographs. temperatures to 750°. You can irvice a 

Fight dual-gun, cathode-ray tubes are | Continental-Emsco Swivel Joint without re- Grooved packing for 
ised. Traces developed across the faces of f , ‘ or high temperatures or 

moving it from the line. Just break the joint corrosive services. 

ystem and recorded on photographic film | gq you would a pipe union. Packing is then : 
or paper. There is a dual display, with an i . 
access door providing convenient viewing of | readily accessible and can be replaced when 
the sixteen traces, while the optical systern | necessary. No expensive returns to factory 
beams them onto photographic paper or film. 

Eight speeds, from 3 to 400 in. per sec, 
may be selected through front-panel push complete information 
buttons, which actuate Separate magnet 
quired. Continuous 400-ft records can be 
run, or shorter records from | to 50 ft long 
can be taken automatically by means of a 
preset length selector. Standard commer- 


with exceptional clarity on a single 8-in. 

treme accuracy, simple operation, and de 

circuitry and a precision optical system is 

every type of service; from high vacuum to 

the tubes are sharply focussed by the optical 

reproduces the traces in sharp focus and 

clutches. No gear or pulley changes are re 

cial film and paper are used. 





CONTINENTAL-EMSCO 


Other f tud Serving the Oil and Gage Industries 
ther features include a continuous-sweep 

generator, adjustable from two to 30,000 « a Wordvide 
ised as a time-base for single-sweep photog 
raphy and as an aid in viewing traces dur 
ing preliminary adjustments. Power sup 











CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet ond Tube Company 
plies, including high-voltage, contain mag P.O. Box 2098, Terminal Annex, LOS ANGELES 58, CALIF 
netic-amplifier and/or electronic-type regula HOUSTON, TEXAS DALLAS, TEXAS CHICAGO, tL 
taper! Cepresentative © 4 Leche & Assocretes tne 


tors to insure maximum stability. 10 Cotumious Civde, Mow York 19, 0.9 


AUGUST, 1957 - 43 


' 


MECHANICAL ENGINEERING 





How does 
an engineer 
lose his job? 


Hundreds do it every day... without ever leaving 
the company. They become slip-stick artists, 

pencil pushers, glorified draftsmen. Unpleasant, yes, 
but easy to avoid. Selecting the right company 
makes the difference. 


Take the Tonawanda Engineering Laboratories 
of LINDE for example. LINDE engineers have 
draftsmen to do their drawings... technicians to do 
their bench work, Each man shares his office 
with only one or two others. This atmosphere, 
free of tiresome chores, encourages the solution 


of tough engineering problems... makes it easier to 
demonstrate qualities for advancement. 


This is pretty heady stuff... and not every 
engineer can qualify. The work is in the production 
and distribution of atmospheric gases as gases 
and as low temperature liquids. The background 
required is in thermodynamics, heat and mass 
transfer, and stress analysis as applied to 
pilot plants, equipment development, process 
engineering and plant design. 

There are a limited number of important 
opportunities available now. If you consider yourself 
one of the better engineers, write to Mr. R. P. Kalle, 
Dept. ME-8, Linde Company, Division of Union Carbide 
Corporation, P. O. Box 44, Tonawanda, N. Y. 


q le ei Site). 
oF Ni i=jiie) = 


50 YEARS OF LEADERSHIP 


The terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
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Pump, Driving Motor Units 

Tuthill Pump Co., 939 E. 95th St., Chicago 
19, Ill., announces a series of positive dis- 
placement pump-and-driving-motor units. 

These are offered for singular plant applica 
tions which do not warrant custom design 
and, according to the firm, can be used in 
varying combinations for hydraulic, oil burn 
ing, lubricating and other services involving 
many different fluids. 

The pump-and-driving-motor units are 
close-coupled, with the pump mounted on 
the motor to eliminate the need for coupling, 
adapter or base. 

In comparison with a regular assembly the 
new driving unit saves a minimum of 6 in. 
in space and weighs several pounds less, the 
company reports. The rotary positive dis- 
placement pumps used in these driving units 
range in flow capacity from 20-300 gph and 
in pressures up to 1500 psi. The combina 
tions include '/, hp motors and larger 


Rectifier Junctions 


A new series of 330-amp germanium power 
rectifier junctions, has been announced by 
International Rectifier Corp., El Segundo, 
Calif. This series of six types is rated at 330 
amp rectified output current at voltage rat 
ings from 20 to 66 v rms. 

According to the company, the low current 
density, high capacity junctions feature cor 
rosion and moisture resistant cast-aluminum 
housings with airfoil type cooling fins for 
maximum heat dissipation. Efficiency is 
rated to 98.5 per cent. 

Six 330-amp germanium junctions con 
nected in a three-phase bridge circuit will de 
liver 85 kw, (1000 amp at 85 v) while occupy 
ing only '/, cu ft, the firm states. Compared 
with conventional rectifiers of the same rat 
ing, the new units offer a 4 to | savings in 
weight, and more than a 16 to | reduction in 
cubic space requirements, it 1s claimed. 





Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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Collared Screw Heads AnD, 
Collared screw heads are now available on . ww Gd LS 
the entire line of Sure-Tite stainless steel 
hose clamps, made by Wittek Mfg. Co., a 
4305-37 W. 24th Place, Chicago 23, IIl. % ~ 
HhecimacreCSwcholet* BEARING APPLICATIONS 
retain the screw driver from slipping. Series =— 
S, with deep slotted screw does not limit the 7 
size of screw driver, the firm reports < 
' 


Small Filters 


R. P. Adams Co., East Park Dr., Buffalo, ~ . P . . : : 
N. Y., has redesianed its line of small Gleers Striking cost reductions in bearing applications ? 
to provide a 75 pe ease in filter are: : ; j 

ee ee ee ee in many mechanical products are made possible by , 

The WJR-1-A filter now has 3.5 sq ft of j 
filter area without an increase in floor space the use of Bunting Sintered Powdered Metal 
requirements, the firm reports. It is availa ; 

i 


ble in both carbon steel or stainless stee! with Bearings and parts. 


Poro-stone 9 Poro carbon or Poro-sc reen 
elements. Bulletin 615, released by the 
company, provides specifications, dimen 
ion drawings, cross section views, and typi : H . 

the selection of designs and alloys that will 


cal systems 


Bunting engineering counsel can guide you in 


provide bearings of exactly the type, 








Stressed-Panel Fastener : 
design and material that will 
4 patented quick-action stressed-panel 
fastener that is claimed to withstand high fully meet both cost and 
hear and tensile loads, lock positively in le ; , 
than one-half torque-free turn and compen functional requirements, whether j 
sate automatically for sheet separation re . ‘ 
ilting from warpage or deformation in the the material be Cast Bronze 
panels being secured has been developed by ‘: 4 
or Sintered Metal. 
Waldes Kohinoor, Inc., Long Island City, ‘ , , 
N. t. 
Ihe device is intended for use on structural 
yad-carrying panels in aircraft, guided mis , “-_ : 
napene for Sgeee oe ae A competent group of Bunting Sales Engineers in the 
iles and other applications where quick ac 
cess to service areas is required. field and a soundly established Product Engineering 


The fastener has been used with Satistac 


tory results on a structural fuselage panel of Department put at your command, comprehensive 


a B-47 bombe test flights conducte . . : 
1 B-47 bomber during test flights conducted data and facts based on wide experience in the 
by the Air Force, the company states. It 
exceeds the strength specifications of National designing and use of Cast Bronze and Sintered 


Aircraft Standard No. 547 and, according to 
the firm conforms to the airframe industry's Powdered Metal Bearings and parts. 
. 


o-called “‘idiot-proof” operating require 


ments. , 
rhe unit, called QAF, has two major com Write for catalogs and | 
ponents: a retained stud assembly and a your copy of the new 
receptac le assembly. The tud as embly . 24 page Bunting 
available in both a flush and protruding Engineering handbook 
head type, is held in the panel by a retaining of Sintered Powdered 
ring The receptacle assembly is riveted to products and their 
the air frame composition, 
The fastener is engaged by pushing the manufacture and 
tud—a high lead screw with a deep No. 2 application. 


Phillips recess—into the receptacle by hand 
r with a screw driver. An audible click 
indicates the stud has been sec ured in a 
split nut in the receptacle and that the panels 


being fastened are held in place loosely, the co 
company explains. 
Ihe split nut moves in a tapered housing 











As the screw is turned the nut is wedged into 
the narrower part of the housing until it i 


locked in place. Less than one-half torque BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
poten ae lad patna OF CAST BRONZE AND POWDERED METAL 


procedure is reversed The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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see PUT UP THE 
WIND SHIELD, NELLIE 


When the going got dusty back in 1907, 
Nellie had to put up the “wind shield” 
on this early Pope-Toledo, Mamma was 
too busy with spark, throttle, mixture, 
lubricator, cone clutch, progressive shift, 
bulb horn, two-hand steering and hand- 
and-foot brakes to do that too. And can 
you imagine what that gritty, billowing 
dust did to the EXPOSED gears, pro- 
tected only by some sticky, poor-grade 
grease? No wonder tolerances were gen- 


erous and gear life short! 


Into this pioneering atmosphere plunged 
John Christensen and Soren Sorensen, to 
start in the gear business, The problems 
that faced them then were different than 
those we face today, but we still adhere 
religiously to their formula for meeting 
them —~-do the best job possible every 
time, and be sure it's done a little better 
than anyone did it before. We think 
that’s the main reason we've built up 
such a satished list of steady customers 
over the past 50 years, We'd like to add 
you to this list too-— why not give us 
an opportunity om your next custom 
gear order? 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of “Gears~- Good Gears Only” 








Rotary Index Machine 


A high production ecight-station rotary 
index machine said to position accurately 
and perform machining operations on the 
bore and hub face of production parts by 
means of automation devices is now availa 
ble from Expert Automation Machine Co., 
17144 Me. Elliott Ave., Detroit 12, Mich. 


According to the company, the machine 
was designed for minimum floor space, and 
will spot face, ream, bore and bearingize the 
sintered iron bore and thrust face of 6-in. 
diam plastic automotive water pump im 
pellers at a production rate of 700 pieces per 
hour at 80 per cent efficiency. By changing 
the fixtures and heads, the machine can be 
adapted to both large and small parts re 
quiring accurate machining operations, the 
firm states 


The machine features 16 overcenter toggle 
type clamping fixtures (two per station) 
which automatically center and square the 
part and clamp it in position prior to the 
machining operations. An expandable rub- 
ber automatic unloading mechanism re- 
moves the part from the fixtures after all 
machining operations have been completed. 
All machining heads are mounted on stand- 
ard way units. These electrically con- 
trolled and hydraulically operated way units 
have an advance and return rate of 300 in: 
per min and a thrust of 7000 lb. The way 
unit feed valve and hydraulic cylinder are 
manifold connected to an internally drilled 
manifold block. The company states that 
this design eliminates all piping within the 
unit which reduces the possibility of leak 
age and permits rapid replacement of the 
feed valve or hvdraulic cylinder without 
making or breaking any hydraulic pipe con- 
nections. Six adjustable dogs control the 
way unit operation. 


The index table is driven by a standard 
cam index mechanism with a mechanical 
shot pin. The high torque rating of this 
mechanism permits the indexing of the 2500 
lb table (including fixtures) from station to 
station in 1*/, seconds without any shock 
or impact. The cam index mechanism is 


driven by a gear reducer and a 2-hp electric 
motor. Because of the cam design, starting 
and stopping loads on the motor reflect onl) 
the cam system inertia and not the table 
inertia. 

During the automatic index from one sta 
tion to another, the shot pin retracts and the 
table then raises, indexes and lowers into the 
next station. The shot pin then moves into 
position and accurately locates the table in 
station. This raise-index-lower design of the 
indexing sequence prevents skidding of the 
table on the reference pads and eliminates 
pad wear, it is claimed. 


Repulsion Start Motors 

Wagner Electric Corp., 6400 Plymouth 
Ave., St. Louis 14, Mo., announces its repul 
sion-start induction single-phase motors, in 
integral horsepower four-pole ratings 1-5 
hp, are now being built in new NEMA frames 
182-254U. 

Placing these motors in the new frames 
making them interchangeable with capacitor 
start and small polyphase motors of the same 
ratings, was accomplished without changing 
in any way their electrical characteristics, 
the firm says. 


Tube Threading Tool 


A tool made specially to thread three 
sizes of brass tubing, and a holder said to 
insure a proper grip on the tubing being 
threaded, are now available from the J. A. 
Sexauer Mfg. Co., 2503-05 Third Ave., 
New York 51, N. Y. 

The tool has three dies that cut a 27 thread 
per inch on 1, 1'/, and }'/z in. brass tubing. 
The tool’s 1 and 1'/, in. dies have six cutting 
lands; the 1'/» in. die has eight cutting 
lands. 

The companion unit, the 5-in-1 tubing 
holder, grips '/s, ®/ie, 1, 1'/4 and 14/2 in. tubing 
in a rigid position for either threading, cut- 
ting or flaring. It consists of two parts 
locked together by wing nuts and, when 
clamped in the jaws of a vise, holds the tubing 
firmly without damaging or distorting it. 





NEW! 15 CIRCULAR 


SLIDE RULE AND 
CONVERSION 
CALCULATOR! 


HANDY! ACCURATE! SIMPLE TO USE! 


This 15” circular Slide Rule has complete instructions 
printed on the face. Includes an Area Index (rarely 
found on slide rules). Reverse side converts gals. / 


to cu. ft. /sec.; beu./hr. to h.p.; many others 


48 conversions in all. Find your answer 


in one quick operation, It's a real help in many 
Send 25c in coin to: ways. Well made with plastic hairline. Limit, one 
SLIDE RULE C 

Box 11, Cincinnati, Obie 


to a person, 





Gentlemen: Please send me one 15" circular slide rule and 


conversion calculator as advertised. My 25¢ is enclosed. 


NAME 
STUDENT 


STREET 
TREE }) BUSINESSMAN 
CITY STATE } PROFESSIONAL MAN 
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investigate the advantages of 


IASTA 


Sensing Elements 















































Vibration Isolation 


Vibration Mountings, Inc., 98-17 50th 
Ave., Corona 68, N. Y., announces Shear 


Flex mounting pads designed to reduce noise 


Diastet for fry pan 





and isolate the vibration transmitted fron 





. Diastat for oven control 
industrial machinery, office and air condi 


tioning equipment 
Che material is available as 18 in. square 
by */s in. thick oil-resistant neoprene sheet 
with a cross-ribbed structure said to offer 
excellent deflection throughout the full load 
range of 5 to 70 psi According to the firm, 
light loads ride on the high ribs and heavy 
loads are supported by the entire ribbed 





Diastat for range surface element 


surface The recommended loading is 50 
psi, the maximum impact load. The ma 
terial can be used in multiple layers with 


the ribs crossing at right angles, it is reported FOR FRY PANS «+ DEEP FAT FRYERS 
Installation is accomplished by cutting to GRILLS « WAFFLE IRONS « BROILERS 


size with a scissors or knife and placing the 


material under the equipment’ s legs or bear RANGE SURFACE ELEMENTS « OVENS 


ing plate 


ROTISSERIES » CLOTHES DRYERS 


Atmosphere Generators SPACE HEATERS, ETC. 


A new line of controlled-atmosphere gen 
erators, available as completely packaged 





units with standard capacities of 750, 1000 

and 1250 cu ft per hr, is announced by For designers seeking savings, Bridgeport Diastats per- 

Eclipses Fuel Engineering Co., Rockford, Il mit elimination of ambient temperature compensating 
According to the firm, the Clean-Line 7 f bulb j dieahe 

generator produces an endothermic atmos devices. The large ratio of bulb volume to diaphragm 

phere with alow dew point and a gas analysis volume makes such costly extras unnecessary. 

that is approximately 40 per cent hydrogen, For designers improving appliance performance, 

20 per cent carbon monoxide, with the bal . . . 

onen-eletenie Bridgeport Diastats offer permanent accuracy with 
Gas and air are measured by separate no drift. Calibration is consistent; resetting is never 

flowscopes and are mixed in an air-gas mixer needed. These superior operating characteristics are 

squippes with a manual ratio adjustment ured for the life of the appliance. 

The air-gas mixture is pumped by a booster é , : = : 

through a fire check and into the retort Bridgeport Diastat Sensing Elements are particu- 
Retort heating chamber is lined with in larly suited to applications using a very short stroke, 
ilating firebrick and holds an inconel retort ° 

filled with catalyst. Operating temperature and for temperature ranges up to 650° F. 

of the retort heating chamber is 1800 F 


Here the air-ga ixture forms the endo 
thermic atmosphere and is piped through a 
cooler. The generator is provided with a 
manual preset regenerating valve so that > 
- 
carbon may be burned away from the cata 
lyst period ally 
* LYS 

generator passes through an Eclipse lock-tite 


afety valve and is then piped to the burner BRIDGEPORT THERMOSTAT DIVISION 


assembly consisting of mixer, automatic 


pilot, and control valve for heating the retort Milford « Connecticut 
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The generators are supplied with all con 


ponents completely piped. Gas fuel for the 


OF THE STEAM AND 


MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages of 
both systems of fuel oil atomization are 
yrofilably yours... within the one, new 

ATIONAL AIROIL Dual Stage 
Burner. 


15 years of combustion equipment design 
and manufacture are in back of the Dual 
Stage Oil Burner...and, it has been 
thoroughly tested and proved in the field 
for firing: Petroleum Processing Heaters; 
Rotary Kilns; H.R.T., Scotch Marine 
and Water Tube Boilers; etc. 


Available in three sizes, the NATIONAL 
AIROIL Dual Stage Burner fires all 
grades of fuel oil from No. 2 to No. 6, 
with a ready capacity of 80 to 300 g.p.h 
Further, for a perfect flame pattern, we 
would recommend using with the Dual 
Stage Burner either the NATIONAL 
AIROIL Universal Register for forced 
draft or, the NATIONAL AIROIL Tan- 
dem Unit for natural or induced draft 
furnaces. 


Get detailed descriptions, illustration, 
and specifications in NATIONAL AIR 
OIL 25 


ulletin 25 
OL BURNERS end GAS BURNERS for industrial 
power, process and 9 purposes 
STEAM*ATOMIZING OL BURNERS 
SLUDGE BURNERS, Steam Atomizing 
MOTOR-DRIVEN ROTARY OJL BURNER 
MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 
DUAL STAGE, combining Steam and Mechanical 
Atomisation 
LOW AIR PRESSURE O'L BURNERS 
AUTOMATIC O'L BURNERS, for small procen 
furnaces heating plents 


sp 
GAS BURNERS 
COMBINATION GAS & OjL BURNERS 
FUEL OlL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 
AIR INTAKE DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


Established 
1912 


NATIONAL AIROIL 
BURNER CO., INC. 


1239 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Div; 2512 Se. Bivd., Houston 6, Texas 
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Precision Oiler 

A precision-made oiler, designed like a 
fountain pen to deliver exact amounts of oil 
as small as a fraction of a drop, is now avail 
able from Dill Mfg. Co., 700 E. 82nd St., 
Cleveland, Ohio. 

It operates in holes up to 7/, in. in depth 
and other out-of.the way places ordinarily 
difficult to reach, the firm reports. The oiler 
can be used either vertically or horizontally 
for both holes and surface application. The 
oil supply is clearly visible in the transparent 
reservoir, and one filling is designed to pro 
vide a supply for unusually long periods. 

In operation, the spring controlled steel 
point of the unit is pressed against the spot 
to be oiled, then released. A fraction of a 
drop is thus automatically ejected 


Shell End Mills 


A group of Series 400, three-flute carbide 
tipped shell end mills, has been announced 
by Nelco Tool Co., Inc., Manchester, Conn. 

The new shell end mills, for use with stand- 
ard type C arbors, have been designed for 
face milling operations and finer finish on 
aluminum, magnesium, brass or bronze al 
loys and plastic materials. 

According to the company, the three tooth 
design in the cutters allows more room for 
chip flow and the odd tooth construction re- 
sults in a superior finish on such soft ma 
terials as aluminum and aluminum castings. 


Multi-Point Recorder 


A new model, 6705, strip chart multiple 
point recorder is announced by Weston Elec 
trical Instrument Corp., Newark 12, N. J. 
It is designed to record up to 24 points on one 
instrument, 

The case width is 17*/, in. to fit standard 
radio racks. The unit operates on the null 
balance principle, and all components are 
grouped in the simplest, most efficient, most 
serviceable manner, the firm states. In ad 
dition to plug-in range clips it also features 
changed chart speeds, and a_ simplified 
method of changing printing speeds, the 
company says. Alarm switches which can 
be added, can be set in a few seconds, and 
are made selective by additional decks on the 
multiple switch. Multi or unicolored num- 
bered dot printing and internal fluorescent 
lighting are available. 


PREFERRED 
Limits and Fits 
for 
Cylindrical Parts 


Developed for use wherever it 
might serve to improve and sim- 
plify products, practices, and fa- 





| cilities, this American Standard: 


lists and defines the terms applying to fits 
between plain (non-threaded) cylin- 
drical parts, 


presents in tabular form the preferred 
basic sizes of mating parts, the preferred 
tolerances and allowances, and a series 
of standard tolerances so arranged that 
for any one grade they represent approx- 
imately similar production difficulties 
throughout the range of sizes, 


recommends five types: Running and 
Sliding Fits, Locational Clearance Fits, 
Transition Fits, Locational Interference 
Fits, and Force or Shrink Fits, 


gives the standard types and classes of fits 
on 4 unilateral hole basis so that the fit 
produced by mating parts in any one 
class will produce approximately simi- 
lar performance throughout the range of 
sizes, 


prescribes the fit for any given size or type 
of fit; also the standerd limits for the 
mating parts which will produce the fit, 


contains an appendix giving the limits of 
size for holes and shefts for additional 
classes and grades of fits which special 
conditions may require. 


Diameters up to 200 in. are covered with 
sizes in accordance with the British, 
Canadian, and American agreements (to 
20 in.) shown in bold face type. 


B4.1—1955 $1.50 


20% Discount to ASME Members 


Published by 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St. N.Y. 18,N. ¥. 
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High Temperature Pump 


Kobe, Inc., 3036 E. Slauson Ave., Hunt- 
ington Park, Calif., announces its Triplex 
pump designed to meet the requirements of 
high-temperature, high-pressure testing of 
hydraulic components and systems used in 
aircraft. 

It is currently in use on test installations 
operating at temperatures in excess of 500 F 
at pressures up to 5000 psi, the company 
reports. 

The unit has closely-fitted metal-to-metal 
plungers and liners said to eliminate the 
need for seals. Plungers and liners come in 
a variety of sizes to provide varying pressures 
and volumes, and are interchangeable 

The forged steel fluid head is separated 
from the crankcase by a one-piece steel 
pacer block which serves to insulate heat 
from the crankcase. Even at exceedingly 
high temperatures over a long run, crankcase 
temperatures will not exceed 180 F, the firm 
tates. 

The pump is available either with stub 
haft or integral electric motor. Power rat 
ings are 60 hp. Displacement volume to 50 
gpm. Pressure lubrication system is built 
in, plunger-liner leakage is returned to the 
system by a scavenging pump. The unit 
has integral double reduction gears, availa 
ble in several ratios. 


Hydraulic Power Packs 


A new line of standard hydraulic power 
packs said to permit simultaneous operation 
of two, three or four fastener driving tools 
at full working pressure is available from 
Huck Mfg. Co., 2480 Bellevue Ave., Detroit 
7, Mich. 

Designated Series 800, the power packs are 
designed for use with the firm’s line of stand 
ard hydraulic driving tools. The first power 
pack units are the Model 800 two-gun design 
and the Model 801, for use with as many a 
four guns. 

Although it is a stationary unit while in 
ise, the new power pack is in effect a semi 
portable central hydraulic system, the com 
pany states It does not require permanent 
anchoring and is moved to a new location by 
means of a fork lift truck. 

The packs are available equipped to a 
cept either 220 or 440-v current The elec 
tric drive motor is an induction constant 
spe ed type rated at 10 hp for the Mode! 800 
two-gun unit and at 15 hp for the Model 
801 four-gun design. The high pressure hy 
draulic pumps are driven through a flexible 
coupling which provides shock overload pro 
tection. Model 800 is equipped with a 4'/, 
gpm pump; Model 801 has a double pump, 
each segment rated at 4'/; gpm for a total 
capacity of 9 gpm. 

Oil is delivered to flow control valves that 
permit individual regulation of volume of oil 
delivered to each gun in the circuit 

The hydraulic system is cooled by an air 
type heat exchanger. Cooler capacity 1 
designed to maintain the reservoir oil tem 
perature at 20 F above ambient 
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E N G I N E E R Ss: Electronic & Mechanical, PHYSICISTS 


Melpar’s work on the earth satellite is one of many diversified projects. 


Melpar’s more than 90 projects give 


wider scope to 
men of talent 


At Melpar the problems posed by our more than 90 current projects 
allow you to work in the area of your choice and make contributions 
on advanced levels. 

Our dynamic growth (we've doubled in size every 24 months for 
the past 11 years) constantly creates new middle and top level open- 
ings; our policy of individual recognition allows you to compete for 
them strictly on merit, and to receive financial compensation limited 
only by your ability. 

As a member of a Melpar project group you'll enjoy freedom and a 
team spirit found only in a young organization of our size, Each 
project group is charged with responsibility for solving problems from 
conception to prototype. This means that you gain invaluable expe- 
rience in inter-related spheres, essential to eventual directorship 
responsibility. 

Living is relaxed and good in the Washington, D. C. area with its 
mellow climate and spacious suburbs. Our new air-conditioned 
laboratory is well-instrumented with an eye to future needs and is 
situated on a wooded 44-acre tract. 


DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY 
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT 


Qualified engineers will be invited to visit Melpar at company expense 


For detailed information on openings, the laboratory, and 
the industry-free orea in which we're located, write: 


Technical Personnel Representative 


NM E Ss PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3195 Arlington Boulevard 
Falls Church, Virginia 
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FELLOW VISIONARIANS: K&E Albanene® Tracing 


Paper keeps your originals clear for life... substantially lowers your 


operating costs. 


Ka Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock—100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 


Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene ... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 
It will pay you in lower operating costs to specify K&E Albanene®. . . 
the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
—your “Partners in Creating’’—who have served engineering for 
90 years. 

KEUFFEL &2 ESSER CO. New York, Hoboken, N.J., Detroit, 


Chicago, St. Louis, Datias, San Francisco, Los Angeles, Seattle, Montreal. 
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Centrifugal Pumps 


A new self-priming line of Motor-Mount 
centrifugal pumps is offered by Deming Co., 
Salem, Ohio. 

The unit is designed for swimming pool 
and lawn sprinkling service, pit drainage, 
sump level control and general liquid han 
dling. 

The line includes Fig. No. 3351, ranging 
from */; to 1'/2 hp and Fig. 3350, available 
in 2, 3, and 5 hp sizes. 


Gasketing Materials 

Five new high density fiber gasketing ma 
terials said to make it possible to obtain 
seals at low flange pressures have been de 
veloped by the Industrial Div. Armstrong 
Cork Co., Lancaster, Pa 

The new materials include: AS-460 As- 
bestos Accopac—-82 |b density, seals at 2000 
psi, performs satisfactorily in flanges at 500 F, 
excellent torque retention, GRS synthetic 
rubber binder; AD-870 Asbestos Accopac 
82 Ib density, seals at 2000 psi, performs 
satisfactorily in flanges at 500 F, excellent 
torque retention, Neoprene rubber binder; 
AN-890 Asbestos Accopac-—82 Ib density, 
seals at flange pressures between 1500-2000 
psi, performs satisfactorily at 500 F, ex 
cellent torque retention, nitrile rubber 
binder; CN-808 Accopac—60 |b density, 
seals at 800 psi, combination of cellulose fiber, 
cork and nitrile rubber makes it possible to 
maintain unusually close tolerances on gage, 
especially applicable in such industrial ap 
plications as carburetors and gas container 
instruments; N-840 Accopac—78 |b den- 
sity, seals as low as 1500 psi, an impervious 
structure designed primarily for heavy duty 
service where compressibility must be at a 
minimum and bolt torque must be retained. 


Miniature Clinch Nuts 

Two new miniature self-locking clinch 
nuts with a shank design that permits flush 
installation in stock as thin as .030 in. have 
been developed by Elastic Stop Nut Corp 


| of America, Union, N. J. 


The Type NCFM nuts are designed with 
special nylon locking inserts for tempera 
tures up to 350 F, and Type LHCFM fea 
tures an all metal nut with an elliptical crown 
locking device for use up to 550 F. 

Reduced material thickness, smaller mount 
ing area and lighter parts combine to reduce 
the overall unit weight, the company states. 
Both types require only two shank lengths for 
flush mounting installation in material rang 
ing in thickness from .030 to .060 and .060 
and above. 

Thread sizes designed for both types of 
miniature clinch nuts are 2-56, 4-40, 6-32, 
8.32, 10-24, 10-32, '/,-20 and */,-28. The 
nuts are made of cadmium plated steel and 
meet applicable performance requirements of 
AN-N-5/AN-N-10 and/or MIL-N-25027 
(ASG). 
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Hydraulic Cylinders 


A line of hydraulic cylinders to comple 


ment the miniature size of its hydraulic 
pumps is being produced by Oil-Dyne, Inc., 
2117W W. Marquette Rd., Chicago 36, Ill. 

These 3000 psi, noncushioned cylinders are 
being offered in five bore sizes at present: 
t 2, J 4y l, 1'/4, 1'/, in. All except the 1/s in. 
size are available with standard or 2:1 rod 
A line of cylinder mountings is also being 
produced. 

Because of their exceptionally small size, 
the cylinders may be used for actuation on 
many smaller products and will conserve 
space when used on larger products, the com 
pany states. The cylinders have a new, long 
life, low coefficient of friction seal. Rated 
at 3000 psi continuous service, with peaks up 
to 10,000 psi, cylinders are available in 
lengths up to 36 in. stroke. 


Pressure Relief Ventilator 


Model PR low silhouette pressure relief 
ventilator introduced by Loren Cook Co., 
227 Depot St., Berea, Ohio, is made in nine 
throat sizes from 6 to 27'/, in. diameter. 

In some applications the unit can be used 
as an air intake, the firm reports. The new 
ventilator is constructed entirely of spun 
aluminum, except for the fasteners. An in 
verted cone in the cap guides the air flow to 
reduce turbulence. The ventilator is availa 
ble with automatic motor 
operated louvers. 


Filter Cartridge 


Hilliard Corp., West 4th St., Elmira, N. Y., 
announces a new high-flow rate low-pressure 
drop filter cartridge, type PL, for the filtra 
tion of oil, water and many other liquids. 

The cartridge consists of a fine quality 
filter paper, impregnated with a heat sta 
bilizing resin, which is pleated, and curved at 
the stabilizing temperature. This extended 
surface-type filter is then formed around a 
metal center tube, and the end plates and a 
protective shield are attached by a pecial 


louvers and 


process. 

According to the firm, the cartridge is ideal 
for full flow filer applications and will filter 
out particle sizes down to Su with continuous 
recirculation resulting in even finer filtra 
tion. 
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Now...shake-test to 
5000 cps with 1750 Ibs force! 


H™ is an electrodynamic 
vibration exciter with high- 
est operating frequency in its 
force range. The Model C10 VB 
exciter extends the range of 
vibration testing systems to 5000 
cps with no table diaphragming 
or disturbing resonances under 
5000 cps. Liquid cooled, it de- 
livers up to 1750 lbs force output 
for continuous sinusoidal testing 
...and extends the range of ran- 
dom motion testing to 5000 cps. 

This exciter can be used with 
the MB Model T666 amplifier 
and TEMC control cabinet to 
subject specimens such as relays, 
electronic and control compo- 
nents through a wide range of 
vibratory frequencies to as high 
as 58 “g”. Also, by the addition 
of the MB Model T88 complex 
motion console, it can be used 





for complex motion testing where 
specimens are subjected to the 
actual “noise” spectrum of the 
environment. 


DESIGN ADVANCES 


A UNIMODE rocker system 
(pat. pend.) restrains the 30 lb. 
moving table on its suspension. 
It assures linear motion over the 
total stroke of 1” (D.A.) — con- 
tinuous duty. A packaged oil 
system and heat exchanger cool 
this equipment and permit its 
use in environmental chambers. 


FOR OTHER WEEDS 


Present MB exciter ratings range 
up to 25,000 pounds force. Re- 
member, too, thet MB has a field 
service organization, including a 
Western office, ready to help ycu. 
Send for Bulletin 420-C, 


manufacturing company 
A DIVISION OF TEXTRON 


INC. 


1074 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... 
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EFFECTIVE 
LUBRICATION 





LUBRIPLATE 
130-AA 


affords machine parts and bearings 
real protection against rust and 
corrosion. It is a grease type lubri- 
cant that possesses the utmost in 
water and acid resistance. It has 
exceedingly high film strength. Due 
to the marked adhesiveness and 
water resistance of LUBRIPLATE 
130-AA, it does not wash off read- 
ily, hence is the ideal lubricant in 
the presence of moisture. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Lusricants 


WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 


For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LupripLate DATA 
Book". . . a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refinin Company, 
Newark 5, N. J. or Toledo 5, Ohio. 




















— 


THE MODERN LUBRICANT 


PREVENTS WEAR « 
co 1On 
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Plate Magnet 


Tramp iron separating efficiency up to 2'/, 
times better than ordinary units is claimed 
for a new plate magnet developed by Stearns 
Magnetic Products, 635 S. 28th St., Milwau 
kee, Wis. 

Designed to remove tramp iron from flow 
ing material in chutes, spouts, ducts or on 
conveyors, the series plate magnet employs 
an exclusive offset air gap principle designed 
to take advantage of the magnetic strength 
of Hyflux Alnico V, said to be the most 
powerful permanent magnet material com 
mercially available. 


Deburring Machine 

Introduction of a new universal two 
station deburring and chamfering machine 
with integrated automation equipment is 
announced by Modern Industrial Engrg. 
Co., 14230 Birwood Ave., Detroit 38, Mich. 

Designated Model BMED-14S, the ma 
chine functionally chamfers and deburrs 
gear teeth at both ends of a groove. Each 
part is automatically processed through two 
work positions in a cycle time of 6 sec at a 
rate of 600 parts an hour. 

The new machine removes the sharp edges 
on the ends of gear teeth and simultaneously 
gets rid of the burrs resulting from the-gear 
cutting process, the firm states. Although 
the automation equipment is custom tailored, 
the basic universal machine will handle spur 
gears, helical and straight-sided as well as 
involute-form splines from °/, to 6'/; in. PD 
Production rates of up to 5 teeth per second 
per side can be assured. 

The automation equipment also designed 
by Modern Industrial, works off only one 
(3'/,in. bore, 6 in, stroke) air cylinder and 
four interlocked limit switches. For easy 
tool access, the automation is mounted on 
two guide bars—loosening two screws is all 
that is necessary to move it out of che way. 
Re-positioning is accomplished by sliding it 
back against positive stops. 

At work, parts are fed from a distribution 
system to the “in” slide and chuted to a 
“foolproofer” stop where they are checked 
by mechanical fingers for proper horizontal 
position. If misaligned, the machine auto 
matically shuts itself off (and flashes a red 
light as a visual signal) until manually 
cleared. Properly oriented parts continue 
through the chute, butting against a spring 
loaded gate for retainment prior to entering 
the machining cycle 

One part enters the index fixture at a time 

it is moved to a work station and positioned 
against spring-loaded bushings. As the 
dovetail-form cutters are stroked across the 
part face being chamfered, a pilot gear elec 
trically counts the number of teeth. When 
completed, the counter stops the machine 
with the cutters in a retracted position. The 
part is then moved (with another part taking 
its place) to the second work station where 
the other face of the groove is chamfered by 
the same method. From here, the part is 
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SAFETY CODES 


Now Serving as Guides 


to manufacturers, purchasers, and 
users of equipment and to state and 
municiple authorities having juris- 
diction over the subjects within the 
scope of these documents. 


CODE FOR PRESSURE PIPING 
831.1 — 1955 $3.50 

Covers design, fabrication, materials, 
installation, and testing of the follow- 
ing systems and piping components: 
power piping, industrial gas and air 
piping, refinery and oil transportation 
piping, district heating piping, and re- 
frigerating piping systems. 

GAS TRANSMISSION AND 
DISTRIBUTION PIPING SYSTEMS 
831.1.8 — 1955 $2.50 

Design, fabrication, installation, test- 
ing and the safety aspects of operation 
and maintenance of these facilities are 
covered. 


CRANES, HOISTS, DERRICKS 
830.2 — 1943 (Reafirmed 1952) 
$2.50 
Presents rules for construction, installa- 
tion, and maintenance of cranes and 
derricks driven by steam engines, elec- 
tric motors, or internal combustion en- 
gines; for simple drum hoists; overhead 
electric, and overhead air-hoists; and 
handpowered derricks. 


INDUSTRIAL POWER TRUCKS 
B56.1 — 1955 $1.50 

Applying to both the driver-ride and 
driver-lead types, this Code promotes 
safety to personnel and equipment by 
establishing uniform fendamentals of cer- 
tain elements of design and by setting 
vp rules for operation and maintenance 
of the trucks. 


ELEVATORS, DUMBWAITERS, 
AND ESCALATORS 

Al7.1 — 1955 $3.50 

Gives safety requirements relating to 
the design, construction, operation, in- 
tallation, tests, int e, alterations, 
and repairs of hand and power pas- 
senger and freight elevators, hydraulic 
elevators, power and hand sidewalk 
elevators, private residence elevators 
and inclined lifts, dumbwaiters, and esca- 
lators. 


NATIONAL PLUMBING CODE 
A40.8 — 1955 $3.50 

An up-to-date set of requirements 
applying to the design, installation, in- 
spection, tests and maintenance of plumb- 
ing systems. Contains trailer coach and 
trailer park standards, and administra- 
tive data for law enforcement agencies. 


MECHANICAL POWER 
TRANSMISSION APPARATUS 
B15.1 — 1953 $2.00 

Contains rules for safeguarding all 
revolving and reciprocating parts of 
equipment used in the transmission of 
power including connecting rods, cranks, 
flywheels, shafting, pulleys, belts, chains, 
ropes and drives, gears, clutches, counter- 
weights, belts, keys, set screws, etc. 


20% Discount to ASME Members 
Published by 
THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 
29 W. 39 St. N. Y. 18, N. Y. 
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Standard Flexible Shafts 


A standardized line of flexible shafts, com 
plete with couplings for immediate installa 
tion, for solving a variety of power transmis- 
sion and control problems has been announced 
by S. S. White Industrial Div., 10 E. 40th 
St . New York 16, N. Y. 

Available in six different models, the new 
standard shafts were developed primarily to 
provide quick delivery of small quantity shaft 
requirements for design, experimental and 
prototype work for designers and engineers, 
the company states. 

Three of the new standard shafts are specifi 
cally designed for remote control applica 
tions, three for power drive. Each shaft in 
the standard line is stocked in three-foot 
lengths 


Electromechanical Counter 


4 new electromechanical counter said to 
have a life of 300 million counts, count rate 
up to 60 per second, either electrical reset 
or manual reset by a single-stroke push bar, 
has been announced by Autron Engineering, 
1254 W. 6th St., Los Angeles 17, Calif. 

The unit adds, subtracts, and totalizes. If 
add and subtract pulses are received simul 
taneously, a zero count results. It is not 
necessary to have any specific sequence of add 
or subtract impulses, nor will the counter 
jam from an incomplete pulse, the firm 
States 

he totalizer will operate best with a count 
ing pulse ratio of 50 per cent on, 50 per cent 
off. While a square wave pattern for the 
pulse shapes is best, the totalizer will handle 
a wide variety of pulse shapes providing the 
leading edge of the wave is reasonably steep, 
the company points out 


Fractional HP Motors 


Motor Div. Robbins & Myers, Inc., Spring 
neld, Ohio, 
Model RK _ re-rated fractional horsepower 
motors 

Designed in NEMA frames 56 and 48, 
they are available in ratings from '/s to 1 hp 


has introduced its new line of 


in polyphase, capacitor single phase, per 
manent split capacitor and (in the smaller 
ranges) split phase types 

Many of the redesigned ratings weigh less 
than half as much as the equivalent power 
in the older frame For example, the new 
‘/, hp, 1725 rpm, single phase motor weigh 
26 |b compared to 56 |b in the old size. The 
new motors, however, are well within na 
tional standards for torque and overload 
service factor, the firm state 

4 redesigned ventilating system had helped 
make it possible to put many ratings usually 
expected only in the 56 frame into the smaller 
48 frame, the company say Thus, such 
ratings as '/, and '/, hp, 1725 rpm, single 
phase motors are offered in either 56 or 48 
frames. In special designs, especially at 
3450 rpm, ratings of 1, | 


available, 


, 2 and 3 hp are 
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' One million foot-pounds of energy per 

| minute. That's what the McKiernan-Terry 
Pile Hammer delivers, averaging 18,000 

















—a | foot-pounds per blow in striking up to 60 
iG blows per minute. Such rugged service 
& demands the ultimate in materials. 

w That's why Porus-Krome, the porous 
\ chromium, is standard equipment" on the 





bore of this unique free piston engine. 








Porus-Krome prolongs cylinder life and con- 
tributes to reduced lube oil consumption— 


for economy of operation. 
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Monel 
408s 


igh Press 


Underwriters’ Listed 


Cc. 5. A. Approval 
No. 5545 


No. 92 Series 
Pump Control, Cut-off 
and Alarm Switch 
For pressures to 250 psi. 


¢ Repulsion magnetic switching—for 
positive opening and closing. 
Unprecedented heat dissipation— 
okayed for 75° C. (167° F.) wiring 
at terminals. 
Extra generous clearances in float 
chamber. 
Operating levels unaffected by pres- 
sure changes. 
McDonnell quality throughout. 
Four models—with or without in- 
tegral water column, 


Use this new 92 Series for 
controlling boiler feed 
pump, or electric valves; 
for low water cut-off or 
alarm; for tank level con 
trol, ete. For lower pres 
sures ~to 150 psi. — use 
companion 91 Series. New 
catalog has full engineer 
ing data 


Write for Bulletin L-123 


MCDONNELL & MILLER, Inc. 
3510 N. Speuiding Ave. © Chicege 18, Il. 


Dey OE) Ny A. 
MCDONNELL 
Boilov Waton Louvel, Control 
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Announcement of a differential pressure 
liquid level transmitter, Type 13 FA d/p 
cel! transmitter, that mounts directly on a 
tank nozzle to measure viscous or slurry- 
type liquids in open or closed vessels, has 
been made by Foxboro Co., Foxboro, Mass. 
The unit operates on the force balance prin- 
ciple and maintains calibrated accuracy over 
a wide range of ambient conditions. 

The level measuring element—a silicone 
filled diaphragm capsule—is assembled in a 
3.in. flange for flush mounting on the side of 
a vessel. Head of liquid in the vessel applies 
force to the high pressure side of the capsule 
which is opposed by force on the low pres- 
sure side. The low pressure side may be open 
to atmosphere for measurement of open tank 
level, or it may be connected by piping to 
the top of a closed tank to balance out static 
pressure. Adjustable range suppression and 
elevation springs can be attached to ac 
commodate the various installation arrange 
ments, the firm reports. 

The pneumatic output of the transmitter 
a 3-15 psi signal proportional to tank level 
will operate a remote indicator, recorder or 
controller. An auxiliary signal amplifier is 
not needed. Purging systems are said to be 
eliminated since viscous liquids are measured 
at tank side and not conducted through tub 
ing. Wetted parts are Type 316 stainless 
steel. 


Manual Motor Starter 


A manual motor starter, with a plug-in 
heater that can be inserted in a matter of 
seconds into the front of the unit, has been 
developed for use with such equipment as 
grinders, conveyors, hydraulic presses, blow- 
ers and mixers by General Electric Co., 
General Purpose Control Dept., Schenectady, 
5, N. Y. 

Designed for use with single-phase frac- 
tional horsepower motors up to one horse- 
power, the starter is smaller than the model 
it replaces, the company reports. 

The plug-in heater is keyed so that it can- 
not be inserted the wrong way, and it can 
be installed without the use of screws. 
After the wire has been stripped, it is in- 
serted in the pressure-type terminal recep- 
tacle and the screw is tightened a half turn 
from the front. Incoming leads at the top 
of the enclosure and outgoing leads at the 
bottom provide straight through wiring. 
Terminals are clearly identified. 

Overload protection is provided by a bi 
metallic thermal mechanism that auto 
matically opens the contacts when an over- 
load occurs, removing the motor from the 
line. The plug-in heater simulates the 
motor’s temperature and causes a bi-metallic 
strip to bend. The strip is designed not to 
trip the mechanism on momentary overloads, 
such as starting currents, but will guard the 
motor against even small persistent over 
loads, according to the firm. 


Pressure Transducer 


Fischer & Porter Co., 93 Jacksonville Rd., 
Hatboro, Pa., announces a pressure trans- 
ducer developed for use in data reduction 
systems, 

The device converts a 3-15 psi signal to 
a-c mv directly proportional to the pneu- 
matic input. When pressure is applied to 
the sensing element of the transducer, the re- 
sulting movement of an expandable capsule 
displaces an armature which induces oppos- 
ing voltages in twin secondary coils. This 
voltage is linearly proportional to the pres- 
sure input. 

The output may be used to position an indi 
cator, recorder or control device. Accuracy 
of the pressure transducer is 0.25 per cent 
of the full scale, the company states. 


Over-Riding Cranes 

A newly designed line of over-riding 
cranes has been announced by Becker Crane 
and Conveyor Co., 4900 Ridge Rd., Cleve- 
land 9, Ohio. 

The new models are available in capacities 
from 1 to 10 tons and for spans up to 50 ft. 
Hand-pushed, hand-chain driven or motor 
driven styles are supplied. They can be 
supplied as a completely assembled unit or, 
when necessary, as packaged components for 
assembly at the job site. Individual com- 
ponents include end trucks with bridge beam 
attachment fittings, motor drive parts, con- 
trols and electrification equipment. Draw 
ings for on-the-job crane assembly are pro 
vided. 

The end trucks consist of welded steel, 
box type structures, rigidly diaphragmed. 
Designs for either single or double bridge 
construction are available 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa- 
tional specialties in engi- 
neering. 


Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional Engineering Socicties. 


Published, 1951 $2.50 
($2.00 to ASME members) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 West 39th Street, New York 18 
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Hydraulic Pipelayer 


Now 


from Caterpillar Tractor 


i new D4 tractor arrange 


available 
Peoria, Ill >! 


Co., 
incorporating a newly-announced No 


ment, 1 

4 hydraulic pipelayer, designed for use on 
smaller diameter pipeline Phe pipelayer i 
manufactured by Midwestern Mfg. Co., 
Tulsa, Okla 


a rated lifting capacity 


Che pipelayer ha 
and has a boom 


overhang, 


of 17,500 |b at 4-ft 
length of 13 ft. When attached, it provides 
a tractor clearance of 13'/. in. Hydraulic 


ally operated counterweights are furnished a 


standard equipment 

he pipelayer is said to be especially suited 
by municipalities, public utilities, oil 
and contractors specializing in 
It can also be used for handling 


for use 
companies, 


small pipe. 


such miscellaneous items as concrete drain 
pipe, and can serve as a mobile crane with 
relatively large capacity, the company states 


According to the implified 
operation, precise positioning and maneuver- 
by a 


company, 


made 


loads 1s possible 


ing of heavy 

closed hydraulic system controlling the side 
boom Throttling type hydraulic valves 
are designed to assure positive and rapid 


ide boom, even under capac 


response of the 
unit can backfill when it is 


The 


ity loads 

equipped with an angle filler, which is also 

available from Midwestern, and which 
from the same hydraulic system a 


operates 
the pipelayer 


Oxy-Acetylene Welding 


An improved model of its Prest-O-Lite No 
420 welding and cutting outfit capable of 
and cutting up to 2 in 
Div 


; 
, In 


welding up to ' 


has been introduced by Linde Co., 
Union Carbide Corp., 30 E. 42nd St., New 
York 17, N. Y. 


The cutting oxygen lever has been moved 
to’ the top of the handle where it can be 
turned on or off with the thumb. A green 
plastic ring has been placed around the oxy 
gen valve and a red ring around the acetylene 
valve for identification. 

Plastic gage crystals for oxygen and acety 
lene regulators, furnished with the outfit, 
have been replaced by nonclouding glass kept 
in place with a « rewtype retaining ring 

The new model includes four interchang: 
able tips (3 welding, 1 cutting), 12 '/»-fr 
length twin hose goggles, friction lighter, 
wrench, and instructions. 
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automation 


“YOU CAN CUT COSTS BY MOVING YOUR MATERIAL 
‘WITH ACME DOUBLE PITCH CONVEYOR CHAINS 


Ne 
s. 





ie oqncenet veng 
standard M3 
attachment Sinks 





Neo. 2 
Single conveyor ving 
standard K! 
attachment links 





Neo. 3 
Single conveyor using 
standard DI or 03 
pin attachments 










No 

Rouble conveyor ving 
standard M1 attach 
ments and cross rods 





Neo. 5 

Double conveyor using 
standard KI 
attachments 








DOUBLE PITCH ROLLER CHAINS 

Double pitch conveyor chains, sometimes known as ex- 
tended pitch chains are becoming increasingly more popu- 
lar in many industries where high grade finished roller 
chains are required, at a lower cost than the standard pitch 
chains. This series was developed on the basis of using 
standard round parts of the standard series and doubling 
the pitch. For example double pitch chain #C-2080 which 
is 2” pitch utilizes the same round parts as 1” pitch heavy 
series chain #80H 

In addition to being applicable for slower speed power 
transmission drives these chains are widely used as con- 
veyors for the handling of materials. A standard line of 
attachments are available that gives this line great versa 
tility im reference to incorporation of cross flights, cross 
rods, etc., that are applicable for conveyor work. 

The double pitch series of chains are widely used in the 
Agriculture Implement, Baking Machinery, Construction 
Machinery, Mining, Packaging, Textile industries, etc 


SPROCKETS 
Sprockets for Double Pitch Chains can be 
furnished in either SINGLE TOOTH FORM oR 
DouBLe TooTH Fors, as shown on the right 


Double tooth cutting actually doubles the oy SL | 
life expectancy of the sprocket. / \) I JS \ | 
Chain rollers contact only every other / (7 \ Gout f \ f n } 
/ ’ / S j 


tooth. When these teeth become worn after 
long service, the sprockets can be advanced 
one tooth, thus permitting chain engage- 
ment on a new series of sprocket teeth. 
Double pitch chains can be furnished in 
either Figure 8 or straight side plate type 
with standard or oversize rollers 





— lo La 


Figure 8 Side Plates 
tandard Rollers 


nae 8 Side Piates 
Oversize Rollers 








Straight Side Plates, 
Standard Rollers 





Straight Side Plates, 
Oversize Rollers 





s f 


Double Duty 
Tooth Cutting 


Sing! 
-utting 


Tooth 










FREE CATALOG 
Write Dept. 11-L for 
new illustrated 76 page 
catalog on use and 
application of roller 
chains and sprockets. 
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GOODYEAR'S NEW CHEMIGUM PLANT 
EQUIPPED WITH FRICK REFRIGERATION 


This versatile plant, just completed at Akron, makes many types of rubber, latices and 
plastics. The big reactors, each holding 3000 gallons, are lined with glass; each is cooled 
with seven banks of glass-coated ammonia coils of the patented Frick direct-expansion design. 
These coils, with their control system, enjoy a world-wide preference for use in chemical ‘ 
reactors. All-Angle Screw Driver 
Four Frick compressors of 12 in. bore Albertson & Co., Inc., Sioux City, lowa, 
and 12 in. stroke, together with a 5 by has announced a new portable electric al! 
5 machine, carry the refrigerating load angle screw driver, designed to drive or re 
under automatic and semi-automatic move wood screws, self-tapping screws, lag 
controls. screws, and machine screws and nuts 


When you want the most durable It is offered with a positive or adjustable 
and efficient refrigerating ecuipment, clutch. The positive clutch provides a free 
whether for air conditioniny, process spindle for engaging bit with screw, and op 
work, ice making, quick freezing or erating pressure closes the clutch and con 
other cooling service, specify “Frick”. 
Literature and estimates on request. 


tinues to drive until the resistance is greater 
than the hand pressure. 
The adjustable clutch operates the same 
yy ; . ; DEPENDABLE REFRIGERATION SINCE 1082 as the positive clutch, except that driving 
eae ca ad ) ( O) 4 (6 (6) force is predetermined by adjusting the 
Frick ammonia compressors at Good- ait \ ‘ ) Ses ws spring load for the desired tightness. 
year's new plant in Akron, Ohio, P7 401511). itl) oe eS Phillips, Frearson, slotted, clutch head, 
socket head and Robertson screw driving 
bits are available. 


Potentiometer 


What is described as a new design concept 
in multi-turn precision potentiometer con 
struction has been announced by Com 
ponents Div., Fairchild Controls Corp., 225 
Park Ave., Hicksville, N. Y. 

The type 909 model, a 7/s-in. diam multi 
turn is the first in the series. 

Instead of the conventional slip ring, the 
new design utilizes a helical slip bar, which 
serves also as a guide for the wiper, the com 
pany reports. The wiper assembly straddles 
the slip bar and the wiper rides on the resist 
ance winding in the middle. The firm says 
this provides a dual slip bar contact, and 
results in superior vibration characteristics. 
By riding the helical bar, and thus eliminat 
ing wear on the resistance element, life 
characteristics have been greatly improved, 
it is claimed. 

Metal to glass type terminals are welded 
to the case instead of the conventional type 
terminal board. It can be tapped at fre 
quent intervals and designed with shorter 
sections or wide ranges of over travel. 

Mechanical rotation of 3 to 20-turns per 
cup is available in either sleeve or ball bear 
ings and in bushing or servo type mounting 
plates. 

Typical resistance range is 100 ohms to 
200,000 ohms for a 10-turn version of the type 
909. Standard linearity is 0.5 per cent with 
0.05 per cent available on special order. 

Rated at 2.5 w at 40 C the standard 909 
derates to 0 at 90 C and the high tempera 
ture version derates at 150 C. 
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Balancing Machine 


A new belt-over-the-part static-dynamic 
balancing machine for parts of up to 100 Ib 
has been announced by Tinius Olsen Testing 
Machine Co., 6057 Easton Rd., Willow 
Grove, Pa, 

Principal new features of the machine in 
clude a high speed belt drive which rotates 
the part within the balancing machine bear 
ings. Both the angle and amount of un 
balance are shown on two electrical meter 
mounted in the control cabinet. 

4 switch in the control cabinet permits the 
yperator to change the plane of correction 
instantly, the firm states. Positive plane 
eparation is said to be assured by the 
mivoted, vibrating cradle design used 


Time Switch Control 


4 new socket-mounted time switch control 
for auto-switch capacitor equipments has 
been introduced by General Flectric x SS 
Hudson Falls, N. Y 

The device, designed to control FKC or 
VR oil switches and vacuum switches used 
with pole-top and substation capacitor 
equipments, includes a sealable opening for 
time-setting purposes, and a_ push-pull 
omitting device to omit switching on des 
gnated days of the week 

Iwo sets of trippers provide two on-off 
operations per day, and are standard equip 
ment with the new unit. Extra trippers and 
a control for operating at 240 v can be fur 
nished, 

The timing and driving mechanism of the 
new control is a high torque motor with per 
manent lubrication. The contact assembly 
of the unit is rated 35 amp, a-c, and features 
quick-make and quick-break action. All 
control switch connections are brazed 


Solenoid Pilot Valve 


4 new silver model valve, designed to com 
ply with JIC standards, has been introduced 
by Ross Operating Valve Co., 120 E. Golden 
Gate Ave., Detroit 3, Mich. 

ests indicate the new spool solenoid pilot 
valve has a life of 25,000,000 cycles, the firm 


reports. The valve bodies, providing modu 


lar construction for flexibility in applications, 
include straight way, normally open and 
normally closed; three way open and closed; 
all in the in-line series; and three way, nor 
mally open and normally closed; and four 
way; all in the base-mounted series. 





COMMUNITY CAMPAIGNS 
Give...the United way 






























Your ., 
partner im 
technological 
‘advancement 






Firing area experiments at Yucea Flat, Nevada Test Site, 
using anchored balloon as detonation platform for 
full scale nuclear tests. (USAEC photograph) 


BOARDMASTER py universAaL 


Are you familiar with the speed, accuracy 
and work-saving advantages of Universal 
Boardmaster drafting machines ? 
Or are you still tied to slower, less efficient 
methods with T-square, triangle or 
' parallel rule? Boardmasters save up to 50% 
.] drawing time more than pay for 
. , themselves in one year! Substantially 

4 increase your drafting output. Write today 
for factual information. 














































UNIVERSAL DRAFTING MACHINE CORPORATION 
7960 LORAIN AVENUE, CLEVELAND 2, OHIO 
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1956 MANUAL OF CONSULTING PRACTICE—___— 
FOR MECHANICAL ENGINEERS 
A Guide for Consulting Engineers and Their Clients 


It sets forth the proper approach in obtaining professional engineering services, in establishing 
the fundamental structure in engineering agreements, and in setting up conditions applicable 


to the conduct of engineering assignments under various types of agreements. 


CONTENTS: Engineer-Client Relationship. Selection of the Engineer on Merit Basis 


Engineering Services (Advisory, Appraisals, Management, Production, Inspec $1.50 
tion or Testing, Design Projects). Contracts for Services. Basis for Maker 4 
Charges (Annual Retainer Fees, Per Diem, Retainer Plus per Diem, Lump-Sum 20% Discount 
Cost Plus a Fee, Percentage of Cost of Work, Repetitive Work, Mechanical to A 
Equipment of Buildings). Principles of Settlement for Delayed or Terminated Members 


Projects. Reuse of Plans. Patents. Confidential Data. Canons of Ethics 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39 St. N.Y. 18, N.Y. 
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RING CRUSHERS - SHREDDERS i. ! 
HAMMERMILLS 


Features special purpose crushers used for unusual materials 








and many other models used for reducing a wide range of 
chemicals and by-products... 


Ammonium Nitrate Fivorspar 


Carbide Gypsum 
Cryolite Salt Cake 
Clay Soda Ash 
Coal Sodium Sulphate 
Bauxite Sulphur 
and many, many others 


Write for Bulletin 257 


Reduction Equipment Exclusively... Since 1908 


PULVERIZER COMPANY 
OF RING CRUSHERS AND PULVERIZERS 
SAINT LOUIS 10, MISSOURI 


PORIGINATORS AND MANUFACTURERS») 


1541 MACKLIND AVE. 


@ Load-Holding Lugging Power! 


2-cylinder models 
° Parr cine That’s what you get when you 
specify Wisconsin Heavy-Duty 
Air-Cooled Engines ...engineered 
for HIGH TORQUE performance. 
Here is power that hangs on 
through the shock loads... and 
carries on under either variable 

or constant- 


>) ea OH slo operating 
p-Tea Bare conditions. 
Wisconsin basic 

HIGH TORQUE 


design pays off in 


terms of “Most 
hp. Hours” of 
on-the-job heavy- 

3 to 56h. p. 
V-type 4-cylinder 
models, to 56 hp 


4-cycle single cyl. 
models, 3 to 9 hp. 


duty service, at 
all temperatures 
from low sub-zero to 140° F. 
Team-up your equipment 
with Wisconsin HIGH 
TORQUE Champs — backed 
by over 2,000 Wisconsin 
Authorized Service Stations, 
world-wide. Write for full- 
line “Spec” Bulletin S-212. 


New Mode! VR4D 
43 to 56 hp 


WISCONSIN MOTOR CORPORATION 


$ Heavy-Duty Air-( 


WISCONSIN 


os w« " 
H.RHOURS 
W orid's Largest Builders edf ngines 


MILWAUKEE 46 











Blind Rivets 


A new oversize-diameter design has been 
added to the line of conical Keystone Lock 
blind rivets produced by Huck Mfg. Co., 
2480 Bellevue Ave., Detroit 7, Mich. 

The firm says the new rivets are made 
'/g-in. oversize on diameter to insure hole 
filling and produce a good tight installation 
in dimpled sheets. They are available with 
countersunk head style in a wide variety of 
sizes. 

Where comparatively thin sheets are 
dimpled for countersunk rivet installation, 
the holes will be enlarged slightly in the 
dimpling process. Pin material for the new 
fasteners is 7075-T6 aluminum alloy, per 
Specification QQ-A-282. Pins are anodized, 
per Specification AN-QQ-A696 or given 
chemical surface treatment, per Specifica 
tion MIL-C-5541. Sleeve material is 5056 
H14 aluminum alloy, per Specification AN 
QO.W.298. 

The rivets are available in '/s-in., §/s2-in. 
and */1»-in. oversize sleeve diameters. Each 
diameter is available in a range of part num 
bers to meet a variety of fastening specifica 
tions. 


Rolling Mills 

Development of a range of heavy duty, 
high precision 2-high/4-high combination 
rolling mills for use in both ferrous and non 
ferrous metals laboratories and pilot plants 
has been announced by Loma Machine Mfg. 
Co., Inc., 114 E. 32nd St., New York 16, 
N. Y. 

Designed to take the heavy pass reductions 
and to maintain the close thickness toler 
ances required in the processing of such ma 
terials as high temperature super-alloys, 
nuclear fuels, stainless steels and refractory 
metals, the mills have exceptionally high 
separating force and torque transmission 
capacities. 

They are currently available in backup 
roll diameters from 6 to 15 in., in work roll 
diameters from */, to 5 in., and in face widths 
up to 24 in. 

A representative 5 in. and 15 in. X 10 in 
reversing mill is used in a 15 in. & 10 in. 
2-high setup for either hot or cold breakdown 
rolling of slabs; in a Sin. and 15in. X 10 in. 
4-high setup for either hot or cold intermedi 
ate rolling of strip; and ina 2' ‘gin. and 15 in. 
X 10 in. 4-high setup for the cold finish roll 
ing of strip to very thin gages and close toler 
ances. The outboard housing of the mill 
can be moved to increase the face width from 
10 to 20 in., so that 15 in. X 20 in. grooved 
rolls can be used in a 2-high setup for the hot 
or cold rolling of rounds, squares and other 
shapes. 

Depending upon size and application, the 
mills are furnished with needle roller or oil 
film sleeve bearings on the journals, with 
manual or twin-motor screwdown and with 
either constant-speed a-c or variable-speed 
d-c drives. 
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Electronic Speedometer 


Streeter-Amet Co., Grayslake, Ill. an 
nounces a new Ametron electronic speedom 
eter designed to determine and register the 
speed of vehicles. 

The unit is a portable tube operated in 
trument that can be handled by one man 
checking in both directions, the company 
States. The distance between the two road 
tubes is 11 ft. This is designed to enable 
the placing of the tubes in strategic spots to 
clock cars before the driver is aware of the 
check point. 

It can be operated from a car by simply 
plugging into the cigar lighter. 


Aluminum End Mills 


End mills designed for aluminum and other 
nonferrous materials are now available in 
standard sizes from Whitman & Barnes, 
40600 Plymouth Rd., Plymouth, Mich 

Called the Fastlead series, the tools are 
high speed end mills that include regular and | 
long length mills in diameters of '/; to 2 in. 
Extra long length miflg are standard in diam 
eter of '/, to 1'/g1n. 

According to the manufacturer, the series 
performs particularly well in aircraft forging 
tracer milling and in slabbing, cavity and 
deep pocket milling in both soft, nonferrous 
materials and the harder alloys. A new flute 
design and a high helix angle are said to in 
ure positive chip removal while a new type 
relief is claimed to afford stronger, more dura 
ble cutting edges 


Cam Indexed Roll Feeds 


Ferguson Machine Corp. of Indiana, Box 
5841, St. Louis 21, Mo., has introduced a 
line of standard high speed roll feeds indexed 
with a roller gear drive designed to provide 
repetitive accuracy at rates up to 1000 strokes 
a minute. 

The cam indexing method features posi 
tive feeding action without frictional brak 
ing. Rolls are connected by helical gear 
ing so that little or no slippage is encountered 
at production speeds, the company states. 

he drive consists of a precision cut, hard 
ened and ground tool steel cam with a tapered 
rib and a hub with ball or roller bearing fol 
lowers. As the cam rotates a curvature in 
the rib causes the hub to move one increme nt, 
resulting in a partial revolution of the rolls 
to feed the stock into the die. During the 
working or dwell time the followers are en 
gaged and locked with zero backlash by a 
traight portion of the cam rib. According 
to the form the mechanism utilizes a modified 
trapezoid acceleration characteristic, to 
make starting and stopping action ex 
tremely smooth 

Ihe indexing mechanism maintains an 
accuracy of .0O2 in. or greater, feeding some 
kinds of material at operating speeds as high 
as 500 strokes a minute without auxiliary 


locating methods. 
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HOW CHACE THERMOSTATIC 
BIMETAL ACTUATES THE 


THERMOSTAT 


A Product of 
Therm-O-Disc, Inc 
Mansfield, Ohio 


Types EA, EAP, EAL 
with Screw Terminals 


— 
Bottom View 
Types EA, EAP, EAL 


with Exposed Disc 





The Therm-O-Dise Type E Series Thermostat is designed for 
compact installations in clothes dryers, room and unit heaters, 
central heating furnaces, air conditioning and _ ventilating 
equipment, aircraft and miscellaneous devices, for controlling 
temperatures up to 350°. Both the EA and EC Series are for 
single pole, single throw operations and can be supplied with 
normally closed or normally open contacts. The EA (shown) is 
best suited for controlling temperatures in air streams; the EC is 
intended for surface mounting. Both types are actuated by an 
exposed disc of Chace Thermostatic Bimetal, altho EA is also 
available with enclosed disc for protection against dust, lint, 
moisture, etc. 

Here’s how Therm-O-Disc works; The pre-calibrated disc of 
Chace Thermostatic Bimetal snaps from a normally concave to 
convex form at the pre-set point of temperature rise, in the 
manner of an “oil can’. The impact of this positive snap action 
against a bumper causes instantaneous make or break of the 
contacts or circuit. Upon cooling, the disc snaps into the original 
concave form, resetting the contacts. 


Remember Chace when you design for temperature actuation or 
indication, or for protection of valuable equipment. Dependable 
Chace Thermostatic Bimetal is available in 28 types, in strip, coil or 
completely fabricated and bled el ts made to your specifi- 
cation. Write for new 44-page booklet, “Successful Apnlications of 
Chace Thermostatic Bimetal”, containing interesting uses of bimetal 
and many pages of engineering data. 





W. M. CHACE CO. 


Thermostalic Bimetal 


1619 BEARD AVE., DETROIT 9, MICH. 
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FLEXIBLE 
COUPLINGS 





Medium and Heavy Duty Types 
2.4 to 610 hp. at 100 rpm 


Redially 

Remevel 

Types 

1.9 to 30 hp. of Monge iounted 
160 opmns te 11 to 740 hp. ot 
40 hp. ot 1800 rpm. 00 rpm 


Put Trouble-Free Performance 
Into Your Equipment 


COMPARE THESE FEATURES: 


A type and size perfectly suited to 
your application. 


Year-after-year dependability, re- 
gardless of load or operating con- 
ditions. 


Completely machined for ease and 
speed of alignment. 


No lubrication required. 


Simple, rugged construction—few 
parts and no intricate meehanisms. 


Cushioned power transmission— 
load is transmitted through 
cushioning materials—no wear on 
the metal jaws. 


Double-life cushions—one half the 
cushions act as idlers, except on 
reversing loads—quick interchange 
provides a new set of cushions. 


Cushions are engineered to the load 
and service conditions. 


Ask Lovejoy to recom- 
.. mend the exact flexible 
ee coupling for your ap- 
plication. No obdliga- fs, 
tion. Reczest catalog. 


LOVEJOY FLEXIBLE COUPLING CO 


4832 WEST LAKE STREET + CHICAGO 44, ILLINOIS 
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Automatic Air Filter 


Emco Pneumatic Corp., 1317 Locust St., 
Des Moines, lowa, announces a fully auto 
matic '/, in. air filter. 

According to the company, the filter, 
named Emco Jet, automatically eliminates 
moisture, sludge and other foreign substances 
heavier than air from entering air operated 
devices. It operates on a maximum of 90 
cfm. Maximum working pressure is 300 |b. 
Internal parts have been irridited to pass a 
100 hr salt spray test, the firm reports. 

The new unit has been designed to filter air 
for pneumatic equipment operating on inter 
mittent air flow, 


Carbide End Mills 


A new series of helical carbide tipped end 
mills is available from stock from Goddard & 
Goddard Co., 12280 Burt Rd., Detroit 23, 
Mich. 

According to the company, they have heli 
cal carbide cutting edges formed by a special 
process that produces a true helix with a con 
stant positive rake for the entire length of the 
tooth face. These features are designed to 
permit higher feeds and speeds when milling 
cast iron and light metal alloys, for which the 
new tools were primarily designed. They 
can be used also for light cuts in milling of 
steels under good conditions of rigidity, 
feed and speed, the firm reports. 

The combination of positive rake and true 
helix provides rapid chip disposal and freer 
cutting action, the company states. Cutters 
have straight shanks flatted for set screws. 
Carbide tips are brazed to special high-tensile 
steel cutter bodies. Standard stocked diam 
ters of the end mills range from */, to 2 in 
Special sizes and designs are also available. 


Power Supplies 


Small, transistorized power supplies for 
filament, transistor, and plate voltage ap- 
plications are now available from UAC Elec 
tronics, Div., Universal Transistor Products 
Corp., 143 E. 49th St., New York 17, 

The units are designed for use in com 
puters, guided missiles, telemetering and air 
craft electronic equipment and are said, by 
the company, to be as small and low cost as 
transformers alone. 

Standard units are transistor regulated 
within 5 per cent and regulation is available 
in custom units to 0.1 per cent. Conversion 
efficiency for unregulated units is as high as 
98 per cent, the firm says, and temperature 
stability from —55 to 125 C can be achieved. 

Units can be supplied to meet MIL Specs. 
Outputs to 28 vde at 15 amp or 2500 vdc 
at 300 ma are available in standard units 
from 115 vac, 60 cps, single phase; from 115 
vac, 400 eps, single phase; or from 115 vac 
400 cps, three phase inputs. 

Units are as small as one cubic inch per 
watt and as light-weight as one ounce per 
watt, the company states 


MECHANICAL 


This 
man 
is 
looking 
into 
your 
future 


How does it look? Rosy? Free of 
cancer? You hope! But hoping 
isn’t enough. Of every 6 Americans 
who get cancer this year, 3 will die 
because science still has no cure. It 
will take research . . . lots of re- 
search . . . to find that cure. And 
research, let’s face it, takes money. 

Instead of just standing by with 
hope, pitch in and help. Send your 
dollars . . . whatever you can 
afford ...to the American 
Cancer Society today. You'll 
be bringing yourself and 
everyone else that much 
closer to a sure future. Send 
your check to “Cancer” in 
care of your local Post Office. 


American Cancer Society 
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ENGINEERS 


Mechanical, Electromechanical 


Information 
manual about 
APL and its 
programs 
now available 


The Applied Physics Labora- 
tory (APL) of The Johns 
Hopkins University is unique 
in that we are neither an in- 
dustrial nor an academic 
organization, but rather a 
composite, having drawn 
freely from the methodolo- 
gies of each. 

For thirteen years APL has 
pioneered in guided missiles. 
Today we are engaged in a 
broad program of R & D for 
the Navy; in addition, we are 
responsible for technical di- 
rection of industrial and 
academic contractors in de- 
veloping the Terrier, Talos 
and other major weapons and 
weapons systems. Our staff 
members enjoy not only the 
stimulus of association with 
their immediate colleagues at 
APL, but also with those in 
other organizations of con- 
siderable stature. 


NEW 30-PACE PUBLICATION 


A few positions for senior engi- 
neers and scientists are now 
open. Information on our ac- 
complishments and goals is 
available in a new 30-page pub- 
lication, just off the press 

In it staff leaders representing 
each of the various disciplines 
and fields outline the nature of 
their programs. Information on 
our new laboratory in Howard 
County, Md. (equidistant be- 
tween Baltimore and Washing- 
ton) is also included, together 
with facts on the outstanding 
communities in which our staff 
members live. 


Quantity is somewhat limited 
Vay we suggest you send now to 
Professional Staff Appointments 


The Johns } lopkins University 


A pplied Physics Laboratory 
4 


8607 Georgia Avenue, Silver Spring, Md 
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Valve-Regulator 

A pneumatically controlled, cylinder-op 
erated lubricated plug valve regulator, de 
signed to provide high-pressure gas regulation 
with minimum pressure loss, has been de 
veloped by Rockwell Mfg. Co., 400 N. Lexing 
ton Ave., Pittsburgh 8, Pa. 

Advantages of the new unit, according to 
the firm, include operational ease and favora 
ble flow characteristics of the lubricated plug 
valve, high capacity with low pressure loss, 
silent regulation and automatic pressure 
control, 

While the valve-regulator is effective on 
services such as intermediate pressure con 
trol, back pressure relief, and widely varying 
flows, it is primarily designed for high-pres 
sure, large-volume applications. Typical in 
stallations include high-pressure transmission 
lines, storage and town border stations, the 
company reports. 

The new regulating device consists pri 
marily of a cylinder-operated valve with a 
pneumatic pressure controller and valve 
positioner. An increase or decrease of the 
downstream pressure Causes a change in the 
output of the pressure contreller, which, in 
turn, causes the valve positioner to apply 
pneumatic power to the cylinder operator, 
thus repositioning the valve and controlling 
the downstream pressure at the set point 


Electrolytic Hygrometer 


Process Instruments Div., Beckman In 
struments, Inc., 2500 Fullerton Rd., Fuller 
ton, Calif., announces a new explosion-proof 
electrolytic hygrometer for industrial instru 
mentation in controlling corrosion, product 
purity and process efficiency. 

Analysis is performed by utilizing the 
principle of electrolizing all moisture in a gas 
stream by a special element. According to 
the firm, the current required for this elec 
trolysis indicates the precise amount of mois 
ture present in the stream. 

The unit automatically and continuously 
measures moisture concentrations in vapor 
samples with 5 per cent accuracy in a 0-1000 
ppm range at temperatures up to 100 C, the 
company reports Incorporated in the 
hygrometer is a contact meter and relay for 
attaching an alarm system that can be set 
for any point in the instrument's range A 
tandard potentiometric recorder or recorder 
controller 10 or 50 mv can be operated from 
the water vapor in a plant process stream 

The sensing element is thermostated and | 
encased in an explosion-proofed housing that 
will meet requirements for Class I, Group D, 
Division I specifications 

The indicating section is in a gasket en 
closed case for air purging Ihe indicating 
meter has a high limit contact, and ter 
minals are provided for recording instru 
ments. The unit is available with a copper 
and brass flow system (Model No. 18401 
and for corrosive gases it 1s available with a 
316 stainles teel Ow ystem (Model No 


18402 


asg 
UNIVERSAL 
JOINTS 


available in 13 sizes 
with bored or solid hubs 





You can get ASG Universal Joints 
directly from stock in 13 sizes with 
bored or solid hubs ranging in diam- 
eter from .375” to 4.000”. Special 
bores, bores with keyways or set- 
screws are available upon special 
order 


ASG Universal Joints are ruggedly 
constructed of heat treated alloy 
steel. Matching or mating parts are 
precision ground to permit easy 
interchangeability of components 
Joints of %” length and longer have 
snap ball oilers. Smaller Joints have 
oil holes. Oil enters at center of 
rotation to assure thorough lubrica- 
tion of moving parts. 


Send today for Bulletin No. 257 des- 
cribing the full line of A.S.G. Universal 
Joints available from your nearest 
distributor. 


AMERICAN STOCK GEAR ow 


PERFECTION GEAR COMPANY 
HARVEY Li JS A 
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from cold strip aa (/ 


to finished shapes >==¥ 


IN SECONDS! Sey) 


ROLL-FORMING 
MACHINES 


If you are in the business of manufactur- 
ing a product that is, or could be, made 
wholly or partly from flat rolled metals 
in thicknesses up to 4”, a Yoder Roll- 
Forming machine can help reduce your 
production costs. 

Cold-formed shapes of every description 
—including structurals, tubular products, 
moldings, trim, roofing and siding, panels, 
cabinet shells, etc., can be produced on 
Yoder cold-roll forming equipment at the 
rate of 25,000 to 50,000 feet per day at 
a conversion cost of only a fraction of a 
penny per foot! With speeds and costs 
such as this, even part-time operation of 
a Yoder roll-forming line is a profitable 
investment! 

Additional operations such as welding, 
coiling, ring forming, perforating, notch- 
ing, embossing or cutting to length can 
be simultaneously introduced to the basic 
shape at little or no additional labor cost. 
Yoder engineers are at your service in 
explaining the advantages of roll-form- 
ing for your individual needs. 

A new, revised, Fifth Edition of the Yoder 
Cold-Roll Forming book is just off the 
press. In addition to economic and me- 
chanical possibilities of cold-roll form- 
ing, it contains numerous illustrations 
of end uses and applications of roll- 
formed shapes. Write for your copy today. 


THE YODER COMPANY 
5499 Walworth Ave. «+ Cleveland 2, Ohio, 


COLD ROLL 


( VODER Rg 


MACHINES 


Radioactivity Measurement 


A manual range changing linear count rate 
meter, for use where precise measurement of 
radioactivity is required, has been introduced 
by Nuclear Measurements Corp., 2460 N. 
Arlington Ave., Indianapolis 18, Ind. 

The instrument, Model CRM-11, is de 
signed to power and to detect radio-activity 
sensed by GM, scintillation and propor 
tional counting detectors. 

It is equipped with six linear scales, cover 
ing counting ranges from 0-300 C/M to 
0-300,000 C/M. 

The high voltage power supply regulates 
over a broad range of line voltage variations, 
using the magnetic resonance principle. The 
circuitry is conservatively designed for a 
minimum of 20,000 hours’ operation. All 
tubes operate below 170 F. 

Other features include a 3600 C/M test 
signal and connectors for operating either a 
0-1ma graphic recorder or a 0-I1mvy electronic 


recorder. 


Ultrasonic Transducer 

A new ultrasonic transducer, Model UT 
2-42, for ultrasonic cleaning, degreasing, and 
processing is announced by Vibro-Ceramics 
Div., Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J 

Using piezoelectric ceramics, the ultrasonic 
transducer is designed for modular assembly 
to cover large areas with nonfocusing and 
uniform sound field. It has a high conver 
sion efficiency and a frequency for many 
types of processing, the company states. 

It is hermetically sealed in stainless steel 
housing and is completely immersible in or- 
ganic solvents, aqueous solutions of normal 
detergents, mild alkalis or acids. 


Air Filter 


Announcement of a new Far-Air type F/S 
air filter has been announced by Farr Co., 
400 N. Silver Lake Blvd., Los Angeles 26, 
Calif. 

The new unit is permanent-type, impinge 
ment filter with a cleanable, metal screen 
media. According to the manufacturer, it 
is designed to efficiently deliver 350 to 520 
fpm air flow and is especially effective in 
areas where there is a high lint concentra 
tion in the air. 

The filter media, which consists of flat and 
corrugated rows of wire screen mesh, will not 
gap or separate, the company states. It 
also permits a considerable amount of face 
loading without impeding air flow, it is 
claimed. 

Cleaning can be accomplished by directing 
a stream of water on the filter, then dipping 
or spraying with an adhesive. 

The unit is designed in standard sizes for 
use in ordinary filter banks. Clips attached 
to the holding frames make installation 
simple. The filters are also suitable for eco- 
nomical installation in unit ventilators, pack 
aged air conditioners, house lot air furnaces 
and cooling units, it is reported. 


Engine Start-Stops 

The availability of automatic start-stop 
systems for four more models of diesel 
engines has been announced by Caterpillar 
Tractor Co., Peoria, Ill. 

The new systems, available as attachments, 
are designed for use on the firm’s D326 
(Series F), D337 (Series F), D375 (Series 
D) and D397 (Series D) diesel engines. 
Finding principal application on electric 
set installations, the systems instantaneously 
crank the diesel engine when utility power 
fails, the company reports. When the gen 
erator comes up to 90 per cent of rated volt 
age, an automatic transfer switch changes 
the load from utility source to the electric 
set. The transfer switch reverses the load 
to the utility line and shuts down the electric 
set when utility power is restored. 


Vapor Condensers 

Niagara Blower Co., 405 Lexington Ave., 
New York 17, announces new models of 
its Aero vapor condensers for replacing 
barometric type condensers to conserve water 
and provide high vacuum for evaporators 
in chemical process and food industries. 

The new models increase the capacities 
available in Btu hourly ratings up to 15 
million Btu per unit. 

According to the company, the steam of 
vapor is condensed in tubes over which water 
is sprayed, removing the heat by evaporation 
in a stream of air, conducting the heat out 
doors. Air, or noncondensible gas that is 
mixed with the vapor or steam to be con 
densed, is removed by means of a steam 
ejector nozzle or a vacuum pump, and is 
separated from the condensate by a specially 
designed and patented screening baffle-tube 
in the condensate drain. Condensing tem 
peratures are within 20 F of the atmos 
pheric wet-bulb temperature. 


Pulse Generator 

A new wide range pulse generator, Type 
1050, operating in the range from 1.6 to 10.4 
me has been developed by Electronic Instru 
ments Div. Burroughs Corp., 1209 Vine 
St., Philadelphia 7, Pa. 

The unit was primarily designed for appli- 
cations involving switching circuits which 
function in the ten megacycle range but it 
may be used in any application where pulses 
with high repetition rates are required, the 
company Says. 

The Type 1050 produces half sine wave 
voltage pulses continuously variable over its 
operating range in four overlapping fre- 
quency bands. The generator is equipped 
with amplitude and pulse duration controls 
and an output pulse polarity switch. The 
output amplitude is adjustable from 1 to 30 
v and the pulse duration may be selected 
from one of five different widths ranging from 
30 to 70 millimicroseconds. 

It is mounted with its own power supply in 
an individual cabinet or can be mounted in a 
standard 19-in. relay panel rack. 

Continued on Page 65 
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Need more engineering information 
on products advertised in this issue? 





USE THE POSTAGE-FREE CARDS... 


If you would like further engineering information on any of the products 
advertised in this issue, circle the page numbers of these ads on one of 
the cards below. . .fill in your name and address and mail to us. 

Your requests will be forwarded to the advertiser. The information 


will come directly to you. 


(Note: This service does not apply to studenis.) 
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Remote Humidity Indicator 


A remote humidity indicator, designed tor 
measuring humidity of closed areas is avail 
able from Serdex, Inc., 91 Cambridge St., 
Boston 14, Mass. 

According to the company, the indicator 
can be located in office, laboratory, or control 
room away from the area to be measured. 
An air line is run into the area to be sampled. 
4 vacuum pump or line draws sampled air 
through the indicator. 

Only two connections are necessary: from 
the inlet at the bottom of the indicator case 
to the air line from the container or area 
ampled, and from an outlet at the top of the 
case to a vacuum pump or line. No wiring 
is needed, since operation is mechanical, the 
firm reports. 

For produc tion use, the indicator can be in 
talled permanently to give continuous hu 


midity readings, the company says. Read 
ings to a guaranteed accuracy of +1'/» per 
cent are obtained directly from the dial. To 


keep the temperature in the indicator cham 
ber at the same level as the sampled area, a 
temperature-compensating coil is built into 
the indicator; when necessary, liquid of con 
trolled temperature can be circulated through 
the chamber to maintain the instrument 

temperature at the same level as the sample 
urea chamber temperature. A thermometer 

visi’ le through the indicator window 


Maguetic Cores 


A new type of magnetic core for transistor 
ized electronic computers has been de 
veloped by National Cash Register Co P Day 
ton 9, Ohio. 

Development of the N400.080 ferrite core 
is expected by the company to have consider 
ible significance in the computer industry, 

nee it is said to offer the greate tabilirs 
et ac hieved for a transistor operated core 
over a wide range of temperatures, currents 
and other disturbing influences 

In maintaining a ratio of 3 to | or better 
between a Read 1 and a Read 0, the drive 

rrent used with one of the new cores can 

ury » per cent in the 300 to 400 ma 
range, over a temperature range of 50 to 100 
F. In the 100 per cent testing procedure ap 
plied to the new cores, more than 600 halt 
pulses are applied in checking the above 
ventioned 3 to I ratio. 

The new core was developed for NCR 
forthcoming 304 electronic business data 
processing system. The 304 system uses 
transistors throughout instead of vacuum 
tube 4 304 system will require up to 
320,000 magnetic cores, wired in matrices in a 
ingle memory unit about the size of a tel 
vision set, the firm states 

The company will make the cores avail 
able to other manufacturer Marketing 
will be handled through the company’ 
Special Products Dept 
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Here is a device which 
every machinery designer 
should know about... 


DUFF-NORTON WORM GEAR JACKS 


Duff-Norton worm gear jacks provide a purely mechanical means 
for accurate positioning of loads weighing as much as several 
hundred tons and maintaining them indefinitely without creep. 
They will operate in any position, and functioning as components 
of machinery and equipment they can raise and lower loads, 
apply pressure or resist impact. Jack capacities range from five 
to 50 tons. When two or more jacks are connected by means of 
shafting and mitre gear boxes they lift in unison, even when 
the load is unevenly distributed. They are available with stand- 
ard raises up to 25 inches, and will provide exactly the same 
raise for years without adjustment. Worm gear jacks are suitable 
for operation at ambient temperatures up to 200°F. 

Thousands of these jacks are in use on feeding tables, tube 
mills, welding positioners, pipe cut-off and threading machines, 
testing equipment, aircraft jigs, loading platforms, rolling mills, 
conveyor lines, arbor presses, and numerous other types of 
equipment. If you have a positioning problem, write for com- 
plete information, requesting bulletin A1)-34-FF¥, which includes 
drawings and full specifications. , 


<> Duff-Norton Jacks 


DUFF-NORTON COMPANY 
P.O. Box 1889 « Pittsburgh 30, Pennsylvania 


COFFING HOIST DIVISION: Danville, Illinois 


Ratchet Jacks, Screw Jacks, Hydraulic Jacks, Special Worm Gear Jacks, 
Ratchet Hoists, Electric Hoists, Load Binders, Spur Gear Hoists 
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SPEEDYLECTRIC 
STEAM 
GENERATOR 


Vine 


Ideal Answer to 
10 PROBLEMS 
in Supplying Steam 


Without flame, flues or stack 

At higher pressures or temperatures 
At adjustable pressure or temperature 
With a constant high quality 

Without long steam lines 

To serve summer processing needs 
To meet extra load needs 

For lab, test, or pilot-plant use 

Where an unattended boiler is desired 
Where boiler space is limited 


In many such situations, a Speedy- 
lectric Steam Generator is the best or 
only solution. Using the electrode 
method of generating steam electrical- 
ly, completely safe anywhere, its design 
eliminates low-water hazard and prac- 
tically removes the need for super- 
vision. Generation is fast, by the sim- 
plest and most economical electric 
method, and adjusts automatically to 
meet load demand. Upkeep is nil. . . 
there are no coils, tubes or heating 
elements to scale or burn out. Sizes 
from 2 to 50 Bhp, 15 to 500 psi. Higher 
pressures are available. Electric power 
220, 440, or 550 volts A. C. UL listed, 
ASME code. 


FOR YOUR FILE 


Send for Bulletin SG-100: 
operating principles, applica- 
tion features, detailed specifi- 
cations for complete line. 


PANTEX MANUFACTURING CORPORATION 
Box 660AJ, Pawtucket &, R. I. 
Send me Bulletin $G-100 . . . free 
Name 
Title 
Company 


Address inlet taale nei erieaemaiattinns 
i es 
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Set-Up Blocks 

New aluminum alloy multi-step set-up 
blocks said to be soft enough to prevent 
damage to machine table finish yet strong 
enough to withstand heavy weights under 
clamping pressure are announced by Jergens 
Tool Specialty Co., 712 East 163rd St., 
Cleveland 10, Ohio 

The new blocks, mounted on 3.-in. risers, 
hold work from 0 to 3 in. and can be pyra- 
mided to any desired height. The T-base 
riser blocks require a minimum of table 
space but maintain complete rigidity at all 
height, the firm says. Each block and riser 
is interlocked by a boss and cavity. 

Designed for use for faster set-ups on jig 
borers, boring mills, drill presses, planers, 
the blocks come in sets of two multi-step 
blocks and two risers per package. 


. 


Moves into New Building 


Acme Chain Corp., has moved into a new 
$800,000 building in the Springdale Indus 
trial Park, Holyoke, Mass. The firm, which 
produces roller chain, has installed $100,000 
worth of new equipment. Officials of the 
company say the new one-floor building is 
enabling it to streamline production opera 
tions. 


. ea 
Mobile, Miami Offices 

Establishment of a new branch sales en 
gineering office at 461 Government St. in 
Mobile, Ala. has been announced by Amer 
ican Blower Div., American-Standard. 

Establishment of a new branch sales engi 
neering office at 220 Miracle Mile, Miami, 
Fla., has also been announced. 


Dealer, Branches Announced 


Appointment of a new dealer and estab 
lishment of two new branch offices of exist 
ing dealers have been announced by Indus 
trial Truck Div., Clark Equipment Co. 
Trucktor Corp., 1137 Route 22, Mountain 
side, N. J., has been named to sell and service 
the fork-lift trucks, powered hand trucks and 
towing tractors. The firm will handle the 
Clark line in the New Jersey counties of 
Hunterdon, Somerset, Union, Middlesex and 
Monmouth, and Richmond County (Staten 
Island) in New York. 

Morrison Industrial Equipment Co. has 
established a branch office at 841 Barney 
St., Muskegon, Mich. The firm's head 
quarters are in Grand Rapids, Mich., and 
it has other branches in Jackson, Kalamazoo, 
and Lansing, Mich. 

Wisconsin Industrial Truck Co., Inc., 
has established a branch office at 201 S. 
Broadway, De Pere, Wis. Headquarters of 
the firm are in Milwaukee, and it has another 
branch in Powers, Mich. 


Mechanical 
Engineers control design 
and development in... 


Complex mechanical designs are required through- 
out this electronically controlled milling machine. 


° 
From the ground up, it takes 14 kinds of maghani- 
cal engineering to design this supersonic 1mjet. 


Automotive design and development encompass 
body, chassis, power plant, and even accessories. 


Throughout industry the 40,000 
mechanical engineers who 

read MECHANICAL ENGINEERING 
are basic for industrial advertisers. 
In no other publication can you reach 
so many mechanical engineers, 

are educated 


at such low cost. 
to specify and buy! XS 
Mechanical 
Engineering 


Published by The American Society 
of Mechanical Engineers 


29 West 39th Street, New York 18, N. Y. 


Mechanical engineers 
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KEEP NEW EQUIPMENT 
BUSINESS NOTES 


bteedibedy | LATEST CATALOGS 


Press Dealers Appointed 


R. L. Crane Machinery Co. has been 
named Buffalo-Jamestown, N. Y., area sales 
distributor for presses made by Hamilton 
Div., Hamilton, Ohio, of Baldwin-Lima 
Hamilton Corp. Ogden R. Adams, Inc., has 
been named Rochester, N. Y., area sales 
distributor. They will sell all types and 
izes of mechanical and hydraulic and com 
pacting presses, including plastics and metal 
powder compacting types. 


Sales Representatives 

A. W. Cash Co., Decatur, Ill., has an 
nounced the appointment of three new sales 
representatives for its lines of pressure, 
temperature, hydraulic, process, and com 
bustion control equipment 

The new representatives are Union Steam 
Power (Pty.) Ltd., Lawson's Corner, Box 
6121 Johannesburg, South Africa; Panama 
Electric & Machinery Corp., Apartado 1432, 
Panama, R. P.; Engineered Instrument 
Sales Co., Box 9947, Memphis 12, Tenn. 


South Michigan Dealer 


Aldrich Pump Co., Allentown, Pa., manu 
facturer of power pumps and _ hydraulic 
equipment, announces the appointment of 
the DuBois-Webb Co., Detroit, Mich. as ex 
clusive sales representative for the company’s 
produetsin the southern peninsula of Michi 
gan. The firm will handle the complete 
line, which includes direct-flow reciprocating 
plungegepumps, variable stroke pumps, hy 
draulic accumulators and alleviators. 


LATEST 


CATALOGS 





Teflon Gaskets, Rings 


A line of gaskets, back-up rings and O-rings 
made of Teflon to resist acids, alkalis, cor 
rosives and solvents at temperatures from 

120 to 500 F are described in a brochure 
issued by Crane Packing Co., Dept. MXN, 
6400 Oakton St., Morton Grove, Ill. 

Information is given on service and me 
chanical aspects of the materials, and operat 
ing pressures, standard sizes and dimensions 


are detailed 


General Purpose Computer 


A four-page illustrated report describing 
how a Bendix G-15 general purpose computer 
has been integrated into a customer-engineer 
ing-manufacturing system, simplifying the 
calculations and layout work required in the 
design and detailing of gear shaper cutters, 
shaving tools and master gears, is available 
from Bendix Computer Div., Bendix Avia 
tion Corp., 5630 Arbor Vitae St., Los An 
geles 45, Calif. 
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AURORA APCO 
Turbine-Type 


'vi9 AURORA 
Centrifugal 


for EVERY LIQUIDS 
HANDLING JOB in INDUSTRY 


The engineer-favor accorded "PUMPS by 
Aurora” rests squarely upon performance 





ASK satisfaction. Why not let Aurora precision 
for and quality serve your requirements, too? 
CONDENSED 


CATALOG M-9 AURORA APCO Turbine-Type PUMPS 


are available in SINGLE STAGE @ TWO 
STAGE @ FOUR STAGE @ WATER 
JACKETED @ STAINLESS STEEL or SPECIAL 
METALS for "1001" DUTIES. 


AURORA Centrifugal PUMPS 


are available in SINGLE and TWO STAGE 
HORIZONTALLY SPLIT CASE @ SIDE SUC. 
TION @ VERTICAL © NON CLOG e SUMP 
@ MIXED FLOW e SPECIAL DESIGN ETC. 





DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP pivision 


THE NEW YORK AIR BRAKE COMPANY 








96 LOUCKS STREET e AURORA > ILLINOIS 
EXPORT DEPARTMENT — Aurora, illinois — Cable Address “NYABINT’’ 



















devoted to Research 
GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 
challenging opportunities 

You will do development work and testing in one of the country's 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 


suburban Milwaukee 

AC provides financial assistance toward your Master's Degree. 
Graduate program also available evenings at Univ. Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 


Engineer hired 
RECENT EE, ME GRADUATE 


INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin 


To arrange personal, confidential interview in your locality send full facts 
about yourself to 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 
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THOMAS 


FLEXIBLE COUPLINGS 


DOUBLE FLEXING 
DBZ — for high speed, 
heavy duty drives 


itd 


4 


= SHAFT 

— for heavy duty service 

aa excessive misalignment 
‘al 


DOUBLE FLEXING 
AMR — for engine 
and medium speed 


drives 


SINGLE FLEXING 

$$ — for engine- 
driven generator 
sets with out-boord 
bearings 


Thomas’ 40 years of flexible 
coupling experience is at your 
disposal to help you meet or- 
dinary applications or special 
variations for unusual cases. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES, 


Freedom from Backlash 
Torsional Rigidity 
Free End Float 


S:ncoth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 

Original Balance for Life 

No Lubrication 

No Wearing Parts 

No Maintenance 


Write for Engineering Catalog 51-4 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S. A, 
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Stainless Steel Hinges 


A bulletin issued by Star Stainless Screw 
Co., 655 Union Blvd., Paterson 2, N. J., lists 
stainless steel hinges. 

Covering more than 30 different sizes in 
continuous or piano type stainless steel 
hinges as well as butt hinges, fixed pin type 
and loose pin type, the bulletin shows length, 
gage, pin, joint and open width measure 
ments. The bulietin also points up proper 
specifications for sound hinge practices and 
gives suggestions for efficient ordering 


Automatic Valves 


A 12-page condensed catalog featuring its 
line of automatic valves is available from 
A. W. Cash Valve Mfg. Corp., 666 E. Wabash 
Ave., Decatur, Ill. 

The catalog covers main uses, installation 
tips and construction features along with 
specification tables for each principal series 
of valves. Cut-away illustrations show how 
each type of valve is designed. 


Tandem Strip 


New catalog literature on its Series 233, 
234 and 235 tandem strip fasteners has been 
completed by Prestole Corp., 1345 Miami 
St ‘ Toledo 5, Ohio. 

Pages include drawings of parts showing 
measurements, data on various materials 
from which the part can be made, complete 
part numbers, minimum and maximum di 
mensions, length, width, thickness. 


Valves, Driers 


A catalog on valves, driers, strainers and 
accessories for refrigeration, air conditioning 
and industrial applications has been released 
by Henry Valve Co., 3215 North Ave., 
Melrose Park, Ill 

Included in the catalog are the standard 
line of products and a new series of packless 
valves, pressure sealed driers, liquid indica 
tors, including the fused glass type, and cast 
bronze strainers. 


New Portable Fans 


New Aerovent portable utility fans and 
mancoolers are described and illustrated in 
four-page Bulletin 250-A, published by 
Aerovent Fan Co., Inc., Piqua 42, Ohio. 
Heavy-duty all-purpose units for spot cool 
ing, drying or processing, with 2, 4, or 6 
blades. Sizes from 16 to 48 in., for all types 
of portable or stationary applications. 


Continued on Page 70 





For Consulting Engineers 
Turn to Page 148 








For Your Codes 
and Standards 


These Binders are well constructed, 
open flat; hold the publications firmly; 
and permit insertion, removal and 
transposition of contents easily. They 
are made of durable cloth, have identi- 
fying title stamped on the spine, and 
are 9” x 12” in size. 


The Binder for the ASME Boiler and 
Pressure Vessel Code has a four inch 
capacity and is equipped with twelve 
flexible steel rods. That for Standards 
and Codes has a three inch capacity and 
holds from twenty to twenty-five pam- 
phiets. 


$3.25 Each 
20% discount to ASME members. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 








PAST EXAMINATIONS 

for Professional Engineers 

given by New York State 

This pamphlet contains the ques- 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
tural planning and design, in practical 
applications of basic engineering sci- 
ences, and the more advanced and 
specialized problems in practical ap- 
plications of engineering principles 
| and methods. 
$2.00 (20% Discount to ASME members) 

THE AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS 

29 W. 39th St., New York 18, N. Y. 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


.“ 


... because 


they are 


drop forged 


WAI 


Constantly imitated but never duplicated, Vogt drop forged 

steel fittings and flanges have unmatched strength and toughness 

for your most severe pipeline duties. Laboratory controlled 

materials and Vogt's special forging techniques assure products 

OTHER YOST PROBUCTS which are always uniform in structure, fine grained, and free from 

Prickiovt ed ee porosity. Thereby the shocks and stresses imposed by high pres 

sures and high temperatures are easily withstood, and with 

stubborn resistance to erosion and corrosion. Consult Catalog 
lee Making ond F-9 for our complete line of fittings and flanges. 


tivetie doen ame For a copy of Vogt Catalog F-9 address Dept, 24A-FM 
HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Lovis, Charleston, W. Va., Cincinnati, 


Piant Equipment Steam 


Generators — Heat Exchangers 


DROP FORGED STEEL 
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MERCOID 


WEATHER 
PROOF 
CONTROLS 
For PRESSURE - TEMPERATURE 


pee Bourdon tube operated 
Hermetically sealed 


mercury switch 
Visible On-Off circuit 
Outside adjustments }——— 
Visible calibrated dial }— 


Visible operating 
point indicators 


ZINC PLATED STEEL CASE 














FOR OUTDOOR APPLICATIONS 
NEMA IA, 2, 3,4 


Available in various operating 
ranges with differentials to meet 
your requirements. 


WRITE FOR BULLETIN 6-18 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











THE MERCOID CORPORATION | 


4201 BELMONT AVE., CHICAGO 41, ILL. 
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An eight-page booklet on mechanical de- 
scaling of steel has been published by Wheel- 
abrator Corp., 1149 S. Byrkit St., Misha- 
waka, Ind. 

The booklet contains a discussion of the 
alternatives open to steel users for obtaining 
the required cleaned steel and gives a detailed 
description of how one plant has saved $7 a 
ton on steel costs, 


Distribution Transformer 

A 16-page bulletin, “Distribution Trans 
formers for Rural and Industrial Substa 
tions” (75 to 500 kva, 67 kv and below, single 
phase), has been released by Allis-Chalmers 
Mig. Co., Milwaukee 1, Wis. 

The bulletin describes the materials and 
various production steps used in producing 
this type of transformer. It includes a sum 
mary of weights and dimensions along with 
outline drawings, and EEI-NEMA standard 
accessories for the various sizes. The bulle 


tin is designated No, 61 B6014C. 


Outdoor Fork Truck 


A four-page brochure, Bulletin YR-60-A, 
describing features, specifications and op 
erating characteristics of the YR-6024, a 
6000 |b capacity fork truck for outside han- 
dling, is available from Industrial Truck 
Div., Clark Equipment Co., Battle Creek, 
Mich, 

Specifications given include weight, length, 
width, wheel base, underclearance, turning 
radius and tire sizes. Charts indicate trac- 
tive effort and gradeability in both high and 
low range. Features described include plane- 
tary drive axles, twin hoist units, upright as- 
sembly and gas-powered 68 hp engine. 


Investment Castings 


A series of brochures containing detailed 
case histories of successful investment cast- 
ings applications is available from Alloy 
Precision Castings Co., Dept. M.E., 3855 W. 
150th St., Cleveland 11, Ohio. 

The literature presents a view of the entire 
investment castings field. The firm pro- 
duces castings by both frozen mercury and 
lost wax processes. According to the com- 
pany, utilizing both casting methods gives 
it an extreme size range from '/\ 02-100 Ib 
in practically all castable metals. 


Weld Nuts 

MacLean-Fogg Lock Nut Co., 5535 N. 
Wolcott Ave., Chicago 40, Ill, has issued a 
four-page brochure describing projection 
pilot type and recessed type weld nuts. 

The brochure contains information on 
sizes, dimensions and specifications as well as 
various features. It describes advantages of 
weld nut use in the assembly of manufac. 
tured products; and outlines the advantages 
in the simplification of engineering and de- 
sign through the use of weld nuts. 


Glassed Pump 


A new glassed centrifugal pump for han 
dling corrosive liquids in the chemical process 
and allied industries, designed by Goulds 
Pumps, Inc., Seneca Falls, N. Y. and 
Pfaudler Co., Rochester, N. Y., is described 
in Goulds Bulletin 725.2. 

Available in heads up to 140 ft, the Fig. 
3708 is built in four sizes for capacities up to 
700 gpm. All parts of the pump coming in 
contact with corrosive materials are glassed 
and resistant to all acids except hydrofluoric 
at 212 F and alkalis up to pH of 12 at 212 F. 


Back Pressure Valve 


A catalog sheet available from Atlas Valve 
Co., 280 South St., Newark 5, N. J., de 
scribes its No. 1605 spring-loaded dual 
purpose relief and back pressure valve, de 
signed to function on both condensing and 
noncondensing systems. 

In condensing systems the valve is used 
to maintain constant back pressures in the 
exhaust line from an auxiliary engine or 
turbine. On the condenser of any auxiliary 
equipment it functions as a relief valve if 
the vacuum is lost. In noncondensing sys 
tems the unit serves as a back pressure con 
trol valve. 





| VISCOSITY | 
|OF LUBRICANTS| 
UNDER PRESSURE| 

















This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented. 
Other sections give the required com- 
putation of temperature and pressure 
coefficients, a bibliography of 189 
items, and symbols. 

1954 $5.00 
(20% Discount to ASME Members) 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


KEEP 
INFORMED 





Heavers, Plugs 
Information on 

multi-headers and plugs is offered in a 16 

page catalog condensing more than 10,000 


Vac tite compression 


manufac 


ME, 


different hermetic seals 
tured by Hermatic Seal Corp., Dept 
29 S. 6th St., Newark 7, N. J 


Parts are gro iped to provide essential in 


types of 


formation, part numbers are simplified, and 


dimensioning standardized. Drawings and 


illustrations are included 


Small-Case Instruments 


Fischer & Porter Co., 212 Jacksonville 
Rd., Hatboro, Pa . has published a catalog, 
No. 51-1450, describing its new 
for indicating, transmitting 


small Canc 
instrument line 
and controlling pressure and temperature. 
The instruments Seric 
1450 line—are housed in fiber glass case 
Other features include wide temperature and 
pressure ranges and a variety of instrument 


to be called the 


controller options 


Frequency Measurements 


Data File 
Eput and frequency meters can be 
ready for distribution by Beckman/Berkeley 
Div., Dept. 7248, 2200 Wright Ave., Rich 
mond 3, Calif 

The 17 page booklet covers measurement 
of low to UHF frequencies, rotational veloc 
ity, flow, pressure, temperature, and strain. 
setting up a 


111, describing the many ways 
ised is 


It also covers telemetry and 


econdary standard of frequency 


Air Engineering Folder 

New 24-page Air Engineering Data File, 
Bulletin F 57, published by Aerovent Fan 
Company, Inc., Piqua 42, Ohio, covers engi 
neering and test facilities for propeller fans, 
specifications, construction, maintenance, 
and installation 

Helpful tables for estimating air-handling 
requirements, entrance and elbow losses and 
duct sizes are found in this new folder. Also 
included are specifications for special pro 
pellers, coatings and motors, corrosion 
resistance and temperature guides, physical 


fan laws, terms and definitions 


P 
Gearmotors, Package Drives 

A new eight-page booklet, No. DB-3650, 
on gearmotors and package drives is available 
from Westinghouse Electric Corp., Box 2099, 
Pittsburgh 30, Pa. 

Horizontal, vertical, right 
enclosed, explosion-proof, a-c and d-« 
are illustrated with their respective reduction 
ratios, and output speeds. The gearmotors 
are designed in accordance with AGMA 
classes I, II, III and range in speed from 7.5 
to 780 rpm. 


angle, open, 


units 


MECHANICAL ENGINEERING 


AUTOMATION IN POWER PLANTS 


“UTILISCOPE” 
CAMERA 





“UTILISCOPE” 
RECEIVER 


SPECIALTY 
DIAMOND POWER 1449u 


A 





ovanono UTILMLUPE 


WIRED TELEVISION 


HEAVY DUTY 
EQUIPMENT FOR 
VISUAL INFORMATION 





The Diamond “Utiliscope” makes possible the 
ultimate in automation for power plant control. 
It enables the operator to see clearly anything 
that requires visuol check. He no longer need 
depend upon indirect interpretations to know 
what is happening outside his range of vision. 

The operator in the above photograph is 
watching the ITV image of the water level in two 
boilers . . . transmitted by “Utiliscope” cameras 
focused on Diamond Bi-Color water gauges. The 
water levels are easily and unmistakably read 
on the viewing screens. There can be no error... 
the level is shown correctly or there is no picture. 

The Diamond “Utiliscope” is heavy duty equip- 
ment for power plant application. Other power 
plont uses are: watching flame conditions in 
boiler furnances, watching smoke emission from 
stacks, and watching remote entrances for in- 
truders. Have you explored the “Utiliscope’s” 
resources for saving money and improving opera- 
tion? Use the coupon below for further information. 


7600 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DEPT., P.O. BOX 57Z 
LANCASTER, OHIO 


Please send me without obligation @ copy of bulletin 
showing how Diamond industrial (Wired) Television 
will help me reduce costs and improve operations. 
a oe 

Tithe iieatemetsethiimmtenes 
EE eee eee 
Address a - 
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OR YOUR MONEY BACK! 


Write for free literature and service 
data sheets or send prints and conditions of operation 
dow, 





rec 


1403 Oberlin Avenue 





THe Amoucan Crucible propucts co. 


and quotati: No obligation. 


Lorain, Ohio, U.S.A. 


a 








ENGINEERS 


INERTIAL 
GUIDANCE 
SYSTEM 
PROGRAM 


Vibration and Stress Analysis 
Mechanical Design 
Electronics Package Design 
Electronics Package Cooling 


Recent EE, ME 
Graduate Inquiries 
Also Invited 
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DESIGN 
MECHANICAL 


Work with the top men, in the most Versatile 
Laboratories and with the finest cest, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee. 


GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 


Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin, 


For personal confidential interview in your 
locale send full facts about self to 


Me. Cecil E. Sundeen 
Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORP. 


Flint 2, Mich. 


Milwaukee 2, Wis. 


. 
Self-Locking Nuts 

A 36-page illustrated brochure, Bulletin 
5711, which presents the firm’s progress and 
status in the field of miniaturized self-locking 
nuts for electronic units and avionic equip 
ment has been prepared by Elastic Stop Nut 
Corp. of America, 2330 Vauxhall Rd., Union, 
N. J 

Major sections cover size and weight re 
duction and fastener configuration and the 
relative importance of each factor in choos- 
ing the right fastener for the particular job. 
Comparison charts show weight, size, tem 
perature and material for nuts in hex and 
clinch series. Standard AN parts and NAS 
miniatures are compared in chart form 


oes 
Utility Sets 

A 52-page illustrated two-color catalog, 
Bulletin 8314, utility 
sets is available from American Blower Div., 
American-Standard, Detroit 32 Mich. 

The catalog illustrates and describes vari 
ous size ranges and configurations of fan 
wheels and motors available. Features and 
advantages of the units are explained and 
illustrated. 


Gas Fork Trucks 


Gasoline or LPG powered fork lift trucks 
with capacities of 5000 and 6000 |b are de 
scribed in two new bulletins available from 
the Baker-Raulang Co., Cleveland 2, Ohio 

Bulletin 1348A covers the Model FG-60, 
and Bulletin 1395 covers the Model FG-50. 
Features of the trucks include engine, trans 
mission, and drive axle coupled into an in 


describing Sirocco 


tegral unit, absence of cowl for good visi 
bility, and self-equalizing brakes with single 
point adjustment 


Meter-Relays 


Automatic control with miniaturized non 
indicating meter-relays is described in 12 
page Bulletin 104-A, issued by the San 
Gorcinto Div., Assembly Products, Inc., 
Palm Springs, Calif. 

Features of the bulletin, which includes 
complete circuitry information, are a new 
and smaller Model 126 VHS meter-relay, 
and several models of the Compact, a plug 
in control package using the VHS. Sensi 
tivity of the VHS begins at 0.2-ua or 0.1-mv, 
yet it will withstand shock and vibration up 
to 20 G's 


Gravity Conveyor 

Application ideas and features of Rapistan 
flow track are described in a bulletin, No. 
FT-57, published by Rapids-Standard Co., 
Inc., 342 Rapistan Bldg., Grand Rapids, 
Mich. 

The flow track, which is gravity conveyor 
in its basic form, can be combined with other 
conveyors or be used in various combinations 
of itself. The bulletin illustrates applica 
tions and includes specifications. 
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Tubular Heaters 


General Electric Co., Schenectady 5, 
N. Y., announces publication GEA-5866, 
16 pages, consisting of case histories of suc 
cessful use of tubular heaters by machinery 
manufacturers on such built-in applications 
as shrinking machinery, extruding machines, 
radiant ovens, and paint heater 


Ball Joints 


How to handle thermal expansion and 
contraction in piping with ball joints is out 
lined in a six-page bulletin, No. 31, published 
by Barco Mfg. Co., Dept. J 24, 501 Hough 
St., Barrington, Ill. 

Illustrations of four basic motion princi 
ples of ball joints are shown, along with ac 
tual installations. Comparison data with 
other methods « 
control is given. 


Blast Cleaning Machines 


Descriptive bulletins on four new con 
tinuous Tumblasts, airk abrasive blast 


f expansion-contraction 


cleaning machines, are announced by Wheel 
abrator Corp., 1149S. Byrkit St., Mishawaka, 
Ind. 

They cover the 15, 36, 48, and 60 in 
units with a new end-discharge construc 
tion in which work to be cleaned passes 
through the machine at a continuous rat 
Operating labor is not required for these 
machines, the firm state Diagrams, line 
drawings, and cutaway illustrations are in 
cluded with specifications and dimension 


Heating Element Alloy 


4 catalog-manual covering Chromel-D, a 
35.20 nickel-chromium-iron heating element 
alloy recommended for use in controlled at 
mosphere furnaces operating at tempera 
tures up to 1800 F, i available from Hoskin 
Mfg. Co., 4445 Lawton Ave., Detroit 8, 
Mich 

rhe 12-page illustrated publication, desig 
nated M-55D, lists prices and specification 
on the alloy as supplied in wire, ribbon and 
furnace strip form. Also included is a tem 
perature-resi tance Curve, table giving resist 
ance tolerances and physical properties, and 
basic factors to be considered in designing 
furnace strip elements, rod elements and 


coiled wire element 


Properties of Steam 
at High Pressures 


This is an interim steam table covering a 
range from 5500 to 10,000 psi and 32 to 
1600 degrees F. It is published to provide 
@ reasonable extrapolation of the current 
tables that will be useful in power systems 
calculations until an authoritative steam 
table has been published—five years 
hence. 

1956 $1.00 20% Discount to ASME members 
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why limit yourself to SHORT couplings? 


Pm 








there is an easy way to 
couple machines 1 to 50 feet apart 





Watson-Spicer Flexible Shafts can transmit from 10 to 800 horsepower 
either horizontally or vertically. Putting extra distance between driving 
and driven machines allows you to solve many problems — elbow room 
for maintenance — better weight distribution — flexibility of space allo- 
cation — and extra reach from prime mover to machinery in pits or on 
elevated supports. Also, you can isolate engines or motors from dirt, 


moisture, fire hazards or contact with process materials. 


You may be solving cost problems as well, Watson-Spicer Flexible 
Shafts greatly simplify alignment problems, eliminating need for costly 


common base plates and significantly reducing millwright time. 


It’s easy to recognize the 
places for flexible shafts — if you 
know the criteria, It’s easy to 


choose the right sizes — if you 





have the engineering data. And 





they're easy to buy — if you 
know whom to call and what to 
specify. This is information that 
should be in your files. We'll ’ 

be glad to send “4 if you'll write bt gd | 
and ask for Catalog 1-8 








H. S. WATSON COMPANY 


1316 67TH STREET, EMERYVILLE 8, CALIFORNIA 
1606 LASKEY ROAD, TOLEDO, OHIO 
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INFORMED 
MORLIFE Spring Loaded 
Floatless Transmitter 
A new system for transmitting water or 
| waste flow measurement from a Parshall 


flume to a flow recorder is described in Ap 
plication Engineering Data Sheet, 831-35, 
issued by Foxboro Co., Foxboro, Mass. 


Provide . 
As diagrammed, the system consists of a 


differential pressure cell transmitter which 
senses back pressure in a bubble tube inser 
ted in the float well. The output of the 
transmitter, a 3-15 psi air signal proportional 
to well level, is received by a pneumatic 
receiver-recorder. A special chart which 
incorporates the exponents of the flow 
equation enables flow to be read directly 





in flow units. 
Copies of the two-page sheet are available 


on request. 


Materials Handling Containers 


A 16-page catalog designed to describe the 

company’s line of materials handling con- 

| tainers constructed of vulcanized fibre has 

Oil or Dry just been announced by Continental-Dia 
Multiple Disc mond Fibre Corp., Newark, Del. 

The catalog describes in detail vulcanized 
fibre trucks, trays, boxes, baskets, seamless 
roving cans, and barrels. Information pro 
vided includes uses, sizes, colors and features 
of each item presented in the catalog. 


Welding Outlets 


| Oo k re) U t H fod : W-S Fittings Div., H. K. Porter Co., Inc., 
4 Box 95, Roselle, N. J., has announced the 
availability of a four-page bulletin describ 


ts line of couplets branch connections for 
ROCKFORD Spring-Loaded CLUTCHES, equipped with daub, preuaee veandly bad peak? 
MORLIFE clutch plates, provide 100%, more torque grip than Bulletin CP-1-57 includes dimensional and 
previous type clutches of equal size. This permits the use of specification data on the screw-end and 
: : P : " socket-welding outlets, and on the 90-deg 
smaller diameter clutches. Easier operation is accomplished by elbow outlet. Installation details are also 
reducing the required engaging pressure. 50°%/, better heat described. 
disposal avoids down-time caused by burned or warped plates. : 
Numerous field records prove that MORLIFE clutches operate —— = 
; H i of Quik ex thermostatic steam 
400%, longer without plate replacement o adjustment. Let Pg meet and nonfreeze service is 


these NEW type clutches help improve the operation of your described in a four-page two-color bulletin 
hoavy-duty machines. published by V. D. Anderson Co., 1935 W. 
96th St., Cleveland 2, Ohio. 


Bulletin No. 257 itemizes uses for the 


ae SEND FOR THIS HANDY BULLETIN traps in such outdoor service tracer lines, 


meter boxes, drips and steam processing 


Shows typical installations of ROCKFORD Tes "ef vse 
“¢ yme ounc nemica e ery, 

CLUTCHES and POWER TAKE-OFFS. Contains siitictadicadnens sandiane, 

diagrams of unique applications. Furnishes ‘ 

capacity tables, dimensions and complete Self-Locking Bolts 

specifications. A two-color four-page folder describing 
the principal features and advantages of 
Nylok self-locking bolts has been published 


ROCKFORD Clutch Division BORG-WARNER by the Bolt and Chain Div. Republic Steel, 


3100 E. 45th St., Cleveland 27, Ohio. 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. ; ’ bol ' 

Export ‘ates Borg-Warner international — 36 80. Wabash, Chicago 3, I. paooucr - According to the folder, the volts solve 
fastening problems involving adjustment, 

liquid sealing, and vibration without extra 


locking devices or wiring. They provide a 
positive lock, seated or not, and they can 
be reused without affecting the tightness 
of the seal, according to the firm. 
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Electric Chain Hoist 


A bulletin, describing the manufacturer's 
new electric chain hoist available in two types 
of reeving has been issued by the Wright 
Hoist Div., American Chain & Cable Co., 
Inc., York, Pa. 

Designated as Bulletin DH-73, the four- 
page folder presents data on construction de 
tails, weights, capacities, lifting speeds, di 
mensions. 


Propeller Fans 


A revised catalog, Bulletin A-109C, cover 
ing its line of propeller fans, has been pub 
lished by Hartzell Propeller Fan Co., Piqua, 
Ohio. 

The catalog contains new fan sizes as 
well as revised air deliveries, specifications, 
performance data and dimensional draw 
ings, on the entire line. Standard propel 
ler, utility, cool-blast, Lo-Noise, reversible 
and bi-pass duct fans, intake air units and 
unit heaters are shown. 


Pneumatic Power Drive 


Bulletin No. 1033, recently published by 
Copes-Vulcan Div., Blaw-Knox Co., Erie, 
Pa., describes pneumatic power drive units 
designed for the remote operation and posi 
tioning of valves, dampers, louvers, rheo 
stats, vanes and variable-speed drives. 

The four-page bulletin explains the princi 
ple of operation including operating charac 
teristics, and gives mechanical specifications. 
A table of sizes, torque ratings and weights, 
torque output curves and dimensional draw 
ings provide all data needed to design these 
devices into a control system. 


Fork Trucks 


An eight page, four-color catalog describ 
ing the construction, operating characteris 
tics and specifications of the new Ranger line 
of fork trucks for outdoor handling is availa 
ble from the Industrial Truck Div., Clark 
Equipment Co., Battie Creek, Mich. 

Models of 15,000, 20,000 and 30,000 Ib 
capacity are treated in the catalog. Schema 
tic drawings illustrate the torque converter, 
power-shift transmission, nonsteering drive 
axle and steering drive axle designed es 
pecially for the equipment. Sketches de 
scribe the brake system and differential lock 
ing device used to distribute power equally 
to all wheels. Tables and charts give infor 
mation on operating features and specifica- 


tions. 





Use a CLASSIFIED 
ADVERTISEMENT 


For Quick Results 











MECHANICAL ENGINEERING 





CORROSION 


i 

















‘ 
TYPE ' HOW TO IDENTIFY 

GALVANIC Localized deep grooves or pits, often at contact 
i between dissimilar metols. 
H 

UNIFORM | Uniform attack—may be on only one part. 
' 

INTERGRANULAR ! Attack at grain boundaries. 
' 

PITTING Rapid, deep pitting at several small areas. May 
' be uniform or highly localized. 
' 
' 
‘ 








Why you can conquer all four kinds of 
corrosion with Goulds chemical pumps 


When you buy Goulds Fig. 3715 chem 
ical pumps you can build specific protec- 
tion against all four types of corrosion. 

Match the pump metal to your liq 
uids, You can have the entire fluid end of 
the pump made of 316 stainless, Gould 
A-Loy 20, nickel aluminum bronze, iron, 
iron with stainless trim or nickel alu- 
minum bronze trim. These metals from 
stock. Any machinable alloy on appli- 
cation. 

All machined parts in all metals held 
to same close clearances permitting 
economical alloy changes in the field . . . 
the entire liquid end or any component 
as conditions warrant. 

Choosing from this wide range of 
metals, you can combat the different 
corrosive actions of hot acids, alkalies, 
slurries, sizes, or whatever other cor 
rosive liquids you pump. 


Match pump size to job 

You can get Goulds Fig. 3715 in 9 sizes: 
capacities to 720 GPM, heads to 200 ft. 
Other features of Fig. 3715: water-jacket- 
ed support head permits handling liquids 
at350°F.;impellerclearance can be adjust- 
ed without dismantling the pump. For 
more information, write for Bulletin 725.4. 








These larger pumps also fight 
corrosion 

For larger capacities or heads, you can 
get these other Goulds pumps in metals 
that resist specific corrosion 

Fig. 3405—single stage, double suc- 
tion; 19 sizes; capacity to 6400 GPM, 
head to 425 ft. Bulletin 721.6. Popular 
sizes available in 316 stainless steel from 
stock. 

Fig. 3305—iwo stage, opposed impel 
lers; 8 sizes; capacity to 1200 GPM, 
head to 1000 ft. Bulletin 722.6 

Fig. 3189—single stage, open impeller; 
11 sizes; capacity to 1080 GPM, head to 
180 ft. Bulletin 720.4, 


Branches: Atlanta + Boston 
Chicago + Houston 
New York + Philadelphia 
Pittsburgh + Tulse 


a 


West Coast Representative; Goulds Pumps Western, Portland, Ore. 


In Canada: The A. R. Williams Machinery Co., Lid. in all principal cities. 
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Leaded Steels 


A 16-page booklet offered by the Copper 
weld Steel Co., Steel Div , 4099 Mahoning 
Warren, Ohio, presents information on basic 
characteristics, mechanical properties and 
workability of leaded steels 

lest results are supported by data and 
chart The booklet also contains several 
pages of case histories based on manufac 
turers’ experience and documented by time 
study records 


Silicone Insulation 


The value of rewinding motors with sili 
cone insulation is appraised in dollars.and 
cents terms in a brochure published by Dow 
Corning Corp., Midland, Mich 

Featured are several complete case his 
tories, some dating back to eleven years ago 
when silicone insulation first became com 
Applications range from 
a single 6 hp unit in a one-owner laundry, 


mercially available. 


to a line of 300 hp giants in the world’s largest 
magnesium plant. Also included is a brief 
description of what silicone insulation is, its 
history, and its importance to motor main 


tenance men 


Pressure Control Valves 


A new bulletin on the Cash Standard 
Types 4030 and 4430 back pressure control 
valves has been published by A. W. Cash 
Co., Box 551, Decatur, Ill 

Designed for use in refrigeration systems, 
the valves are said to maintain a constant 
back pressure in the evaporator. They can 
also be used with air operated temperature 
controllers to regulate back pressure in the 
evaporator to maintain a desired tempera 
ture, the firm states 


Teflon Hose 


An industrial engineering bulletin describ 
ing the construction and use of its new 2802 
industrial hose made of Teflon has been re 
leased by Aeroquip Corp., Jackson, Mich. 

According to the firm, this is the only hose 
assembly of Teflon available with reusable 
fittings. The bulletin provides dimensional 
data and assembly instructions, and out 
lines the potential applications of the new 
hose. Hose lines made of Teflon excel in 
applications requiring lubricity, nonadhesion 
of sticky or viscous materials, resistance to 
temperatures up to 500 F, chemical inertness 
and extra long wear, the company states 


I 


ATALOGS 


Motor Starters, Contactors 


Motor starters and contactors in sizes 
4, 5, and 6 (Type 425), 50 to 400 hp, are 
described in a 12-page bulletin, No. 14B 
8615, released by Allis-Chalmers Mfg. 
Co., Milwaukee 1, Wis. 

The contactors incorporate Acbo arc 
centering blowout, a modern principle of 
arc interruption said to eliminate the need 
for conventional blowout coils. The device 
utilizes thermal convection and magnetic ac 
tion to center, rupture and quench the arc 
quickly and effectively. 


Pressure Gages 


The line of helicoid Gages, pressure in 
struments for industrial, processing and 
chemical applications, are described and il 
lustrated in a 32-page booklet, Catalog G-52, 
issued by the Helicoid Gage Div., American 
Chain & Cable Co., Inc., Bridgeport 2, Conn. 

According to the manufacturer, the instru 
ments can be used on such services as en 
gines, turbines, blowers, locomotives, hy 
draulic presses, tractors, pumps, compressors, 
or wherever a gage is subjected to violent 
pressure pulsations or severe mechanical 
vibrations. 








BIN-FLO | 


< 





AIR 
SUPPLY 


USES SMALL VOLUME 
BIN- at vas 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow char- 
acteristics to dry, finely ground materials which tend to pack 


or bridge in storage 


PRESSURE 


ypes for all materials and conditions. 


No moving parts; simple installation; negligible operating 


cost, no maintenance cost. 


pin-DIcaToR the original diaphragm-type bin level indicator. 
n successful use for over 20 years. ROTO-BIN-DICATOR new, 
motor-driven paddle type; excellent on bins under pressure 
or vacuum, and for general application. Also explosion- 


proof units, U.L. listed. 


THE BIN-DICATOR CO. 


13946-W Kercheval ¢ Detroit 15, Mich. 


Write for detailed literature 


VAlley 2-6952 
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REX GLIDE FIT 











A new concept in 
Roller Chain Design 


CONVENIENCE. New ease of coupling and uncoupling 
for multiple-width chains. Pins are a “glide fit” through 
inner link plates...a press fit only in the outer link plates. 


LONG LIFE. You get the great convenience of Rex Glide 
Fit Roller Chains p/us long life. Properly applied, there's no 
sacrifice of life or strength to gain the easy coupling. 
ECONOMY. The long life and easy coupling of Glide Fit 
Roller Chains mean lower operating costs...less nonpro- 
ductive down time. You can couple these chains faster... 
uncouple them faster! 

Get the complete story of all the advantages you get with 
Rex Glide Fit Roller Chains...the new concept in multiple- 
width chains. Write CHAIN Belt Company, 4765 West 
Greenfield Avenue, Milwaukee 1, Wisconsin. 


CHAI ™! BELT 


Leadership...through creative engineering 
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LEADERSHIP 


Our buildings are too young to be 
covered with ivy—this is also true of 
our staff, our ideas, and the problems we 
work on. What’s old fashioned about 
us is our ability to talk about what 
we are doing (most of it) with our 
professional friends and each 

other. Why not talk to us 

about the scientific and 

engineering positions avail- 

able in this congenial and 

informal atmosphere? 


Ayonne 


Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 


Inquiries Invited 
METALLURGISTS * CHEMICAL ENGINEERS 
MATHEMATICIANS * PHYSICISTS * CHEMISTS 
METALLURGICAL ENGINEERS * MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS * HEALTH PHYSICISTS 
PLANT ENGINEERS * INDUSTRIAL HYGIENISTS 


Professional Personnel Office * P.O. Box 299 * Lemont. Ill. 





HAGAN RING BALANCE FEATURES — NO. 1 


TRIGONOMETRY OF 


UNIQUE RANGE 
CALIBRATION 
SYSTEM 


PROVIDES HIGH 
AT LOW FLOWS 


Low-flow sensitivity is a built-in feature of the Hagan Ring 

Balance flow meter. Rotation of the ring, in response to differen- 

tial, is governed by the adjustable range spring in accordance with 

the unvarying trigonometry of the range calibration mechanism. 

This is expressed by the formula: 

Spring deflection = R(1—cos §) —L(1—cos @¢), 

and is graphically illustrated at the right. The upper curve shows 

that the ring motion at low range exceeds the requirement to pro 

duce pen motion linear with flow. Thus, the cam which transmits 
ring motion to the pen arm can convert this excess ring motion 
into extra power for precise pen movement. 

METERING APPLICATIONS WHICH REQUIRE WIDE TURN-DOWN i J - 

CALL FOR HAGAN RING BALANCE METERS. You get this feature PER CENT OF FLOW READING ON UNIFORM FLOW CHART 

when you specify Hagan, as well as the following: 

1. Ease of calibration under operating static pressures with factory 
calibrated check weights! No more four-story water columns 
and telephones! 

2. Safe operation with rings rated at 2,500, 10,000, 15,000 psig. No 
gaskets, no stuffing boxes. 

3. Sealing fluid density and level not critical. No eyedroppers re- 
quired. 

4. Interchangeable ring assemblies for full scale ranges from 0.5” 
w.c. to 560” w.c. Adjustment on any one ring over a 7: 1 differen- 
tial range. 

5. Wide range computation and/or compensation by means of 
built-in, easily checked mechanisms available on most models 

6. Pneumatic or electric transmission also availabie. 

Bulletin MSP-141 describes these features and the new design 
of the Hagan Ring Balance meter case. ASK US FOR IT. 


FAGAN controts, inc. 


‘ 
$4 HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA en, ai, Gite Geen, clundnum 











Excess motion of the Hagan ring, as shown by 
upper curve, is converted (with a gain in torque) 
into linear pen movement by a gently sloping cam. 


w~ 





DIVISIONS: CALGON COMPANY-HALL LABORATORIES case. Four-piece back for complete accessibility. 
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How To Make Your FIRST Buy 


Rockwell-Edward forged steel inclined 





WELDED BONNET 
CAN'T LEAK 


Seal-welded body-bonnet 
joint maintains pressure 
tightness in any service 
Weld easily removed for 
disassembly. Threaded sec 
tion and body shoulder 
carry pressure load and 
give accurate alignment 
Exclusive Impactor hand 
wheel, shown here, avail 
able only on 2'% in. size 


HARD-FACED 
INTEGRAL SEAT 


Continuous Stellite ring 
(arrows) applied to body 
and disk retains hardness 
at hightemperature: resists 
corrosion and erosion. Stel- 
lited seat is precision-ma- 
chined in same set-up as 
body bore, then carefully 
lapped to form drop-tight 
mated seating surfaces 





TIGHT BACKSEAT 
SAVES PACKING 


Radiused disk nut contacts 
plane beveled surface at 
the bottom of the bonnet, 
gives high load line con 
tact capable of penetrating 
oxidation to create com 
plete isolation of packing 
chamber from line pressure 
This minimizes mainte- 
nance, increases packing 
life 





CROSS ARM 
IMPACTOR* 
HANDLE 


Now the famous Edward 
Impactor principle is ap 
plied to the larger forged 
steel Univalves. Delivers 
2.8 times the closing load 
of ordinary handwheels 
Assures tight seating with 
minimum effort in mini- 
mum space. Knobbed easy- 
grip handwheel on smaller 
size Univalves. 

"TM. Reg. U.S. Pat. Off 





WIDE RANGE OF USES 


For steam, water, oil or gas: 
wherever pressure and/or 
temperature demand a 
dependable high-pressure 
valve the Univalve will 
do the job best. One line of 
standard Valves will per- 
form all drain, vent, by- 
pass, blow-down, instru- 
ment take-off and all but 
the most difficult throttling 
functions. Shown here is a 
pair of Univalves used for 
boiler blow-off service 





STREAMLINING CUTS 
FLOW RESISTANCE 


Inclined stem and internal 
streamlining cut turbu 
lence, reduce pressure drop, 
minimize wear. Edward 
scientists incorporate pre 
cise streamlining in every 
Edward valve. Wood dowel 
through bore of this 
Univalve demonstrates 
straight-through design 





Rockwell-Built Edward Valves 














The RIGHT Buy In Steel Valves 


stem Univalve* is a good example ... 





The original cost of steel valves is often only the beginning 
Frequently, on the heels of installation, comes a series of re- 
pairs (involving cost and service interruption) ending in pre- 
mature replacement. How much /ess costly it is, in terms of 









cash and down-time, to buy steel valves which are “‘right”’ 


right from the start. 


This isn't always easy Some valves scream “‘price’’, others 
assert “‘quality’’ without defining what they mean. It remains 
for Edward, long-time leader in the field, to step forward with 


a word of quiet assurance. 


It 1s possible to ‘‘buy right”’ the first time You can obtain 
steel valves exactly right for your needs, with expert assistance 
every step of the way. You can be sure of valves backed by the 


Edward reputation 


vestment in valve research . . . use of the finest materials .. , 


and the most careful craftsmanship and inspection. 


UNIVALVE A GOOD EXAMPLE 


Edward valves do not cost sub- 
stantially more than competitive 
valves. But they give you a great 
deal more for your valve dollar. A 
case in point is that of the Edward 
inclined stem Univalve* pictured 
on these pages. At right, it appears 
in entirety; at left, upon the facing 
page, are a half-dozen of the pre- 
mium features you will find in this 


valve. They invite your attention. 


We respectfully suggest a visit 
from your Edward Representative. 
Technically trained, thoroughly ex- 
perienced, his professional advice 
can save you headaches and money. 
There is no obligation, of course. 
Whether you are interested in steel 
valves for original installation or 
for replacement, it will pay you 


well to get in touch with us today. 


*T.M. Reg. U.S. Pat. Off. -—— Integral seat 
valves, with body and bonnet oa single unit 


the company’s continuing large in- 





























Edward Univaive 






Fig. 2224 —— Giobe 
1500 tb at 1050 F. 







Fig. 3924 —— Globe 
2500 ib aot 1050 F 












Sizes from 
Ye in to 2% in 


Edward Valves, inc. 
suosiary of ROCKWELL MANUFACTURING COMPANY 


1228 West 145th Street, EAST CHICAGO, INDIANA 








Positive lubrication — 
Fast's design assures 
continuous film of lubri- 
cant on load-carrying 
surfaces. Lubricant is 
protected from pollution 
by exclusive end ring 
design. Lube plugs in 
sleeve flanges afford 
convenient access. 


Sleeves 

habs. Metal end ring 
1s dust and moisture 
resistant and wear 
proof. No perishable, 
non-metallic ele 
ment is involved 











No crank action or 
vibration is possible 
because end rings 
are positively posi- 
tioned on transverse 
center line of hub 
spline faces 











Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


coupling for over 35 years. You get the same 
trouble-free performance, longer service life and 
lower maintenance costs. You also get prompt 
delivery because stocks are on hand to meet prac- 
tically every need. Free engineering service is also 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But—it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
and lower-cost version—available in 3 sizes for 
shafts up to 254” in diameter. 

The Model B coupling gives you the same fea- 
tures that have made Fast’s the world’s leading 


Engineered Products 
Sold with Service 
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available. 
Write today for more details to KopPpERs Com- 


PANY, INC., Fast’s Coupling Dept., 3408 Scott 
Street, Baltimore 3, Md. 


THE ORIGINAL 


FASTS Couplings 
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Protect your conveyor or elevator belts. Jeffrey’s 
slatted pulley solves sticky problems. Ordinary belt 
conveyor pulleys often collect sticky or abrasive 
material on their solid faces. This wears out the 


Again and again the White Rock Sewage Treatment Plant at Dallas, 
Texas, has been expanded. Each time the equipment added has been 
Jeffrey. Progressive municipalities and industries everywhere are 
meeting sewage, water and industrial waste treatment the mechanized 
way. They are looking to Jeffrey engineers for technical assistance, 


belt and gets it out of alignment. Jeffrey's answer profiting by the many years of experience these men have had in meet- 
is the slatted wing type pulley shown above. It is_ ing all kinds of treatment needs. They have learned that Jeffrey equip- 
self-cleaning. Belts last longer. Downtime is greatly ment can be depended upon to perform faithfully and well. Catalog 
reduced. Described in Bulletin 898, 833-A describes Jeffrey sanitation equipment. 


Design JEFFREY into your next plant 


The new is often old 
when you have a prob- 
lem involving the 
crushing, pulverizing, 
shredding or grinding 
of some material that’s 
strange to your proc- 
esses. During the past 
60 years, Jeffrey re- 
duction equipment has 
handled almost every 
conceivable substance. 
Jeffrey’s files contain 
the history of all tests 
run on those materials, 
plus machine perform- 
ance data. Often we 
have only to look in 
these files for the an- 
swer to your reduc 
tion problem. 


A dozen Jeffrey bulle- 
tins describe equip- 
ment for reducing dif- 
ferent materials. For 
proper data, tell us 
your problem. 





We can help you work out the most reliable, 
efficient and economical solution to problems 
involving any of the operations described here. 
Jeffrey engineers are available to advise on 
methods and they will assist in selecting Jeffrey 
equipment best suited to each task. For any of 
the literature mentioned above, and for this 
engineering help, write The Jeffrey Manufac- 
turing Company, Columbus 16, Ohio, 
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Merchandise. No “soft goods” among the millions of pounds 
of merchandise which Jeffrey supplies annually. Hard work 
is the chore of every item—conveyor-belt idlers like those 
shown here, the miles of power transmission and conveyor 
chain in use throughout industry, or any of the hundred-odd 
other Jeffrey products. Materials and workmanship are the 
finest. Into each has gone Jeffrey's long experience in engi- 
neering and building elevating, conveying and processing 
equipment. Catalog 418 should be in every engineering 
department file. 





CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURIAG 
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PUBLISHED BY 


ber bs Arty MIXED-FLOW AND AXIAL 


W COMPRESSORS AND EXHAUSTERS, 
For co. essors and exhausters includin 


superchargers oad axial-flow compressors in whi 
the change in the gas specific weight exceeds seven 
per cent, and for testing apparatus handling gases 
other than air. 


CENTRIFUGAL PUMPS, Pub. 1954. $1.50 
Provides rules for conducting tests on centrifugal 
mps including those of the mixed-flow and axial 
w types. 

COAL PUL VERIZERS, Pub. 1944. $1.50 


Defines practice of testing pulverizets used for 
firing boiler furnaces, kilns, or industrial furnaces 
of various types. 


DISPLACEMENT COMPRESSORS, VACUUM 
PUMPS AND BLOWERS, Pub. 1954. $2.00 


Contains the procedures for testing equipment of 
this and all rotary type machines which operate on 
4 positive displacement principle. 


DETERMINING DUST CONCENTRATION IN 
A GAS STREAM, Pub. 1957. $2.50 


This Code sets forth a procedure for measuring 
the dust concentration in gas stream confined in 4 
duct. It also contains procedures for making a size 
analysis of the dust sample. 


DUST SEPARATING APPARATUS, Pub. we. 


Designed for testing all types of dust separating 
apperatus installed for operation in conjunction 
with solid-fuel fired furnaces. 


EJECTORS AND BOOSTERS, Pub. 1956. $2.00 


These test measurements for ejectors and boosters 
operating 4s gas compressors were developed to 
establish: ejector capacity in relation to inlet pres- 
sure, discharge pressure in relation to inlet pressure; 
the How rate of the motive fluid in relation to a 
stipulated pressure and temperature; and the ejector 
stability; i.e., the relation of motive fluid pressure or 
its charge pressure to breakdown and recovery of 
the pumping action. 


EVAPORATING APPARATUS, Pub. on -. 
1, 


While these rules were developed primarily for 
testing evaporating apparatus for producing boiler 
make-up water, they can also be used as 4 guide in 
testing other types of evaporators. 


FANS, Pub. 1946. $1.00 

Covers the testing of blowers, fans, and ex- 
hausters of centrifugal, axial, or mixed- flow types 
in which the fluid density change does not exceed 
seven per cent. 


FEEDWATER HEATERS, Pub. 1955. $1.50 

Designed for testing direct-contact feedwater 
heaters and closed-type feedwater heaters with or 
without drain cooler and desuperheating sections 
Rules also apply where the heating medium is water 
as in the case of drain coolers or special coolers, 
and with slight modification to suit special condi- 
tions, they can be applied to heaters that heat water 
for any purpose when the heating medium is steam. 


POWER TEST CODES 


GASEOUS FUELS, Pub. 1944. $2.00 

Presents methods for determining the heat value, 
specific gravity, moisture content in fuel gas, and 
specific heat of gases. 


GAS TURBINE POWER PLANTS, Pub. 1 


Shows how performance-tests of gas turbine 
power plants and components should be made. 


HYDRAULIC PRIME MOVERS, Pub. Ha 


These instructions are for testing an individual 
reaction or impulse turbine unit of any type. Code 
also contains rules for index testing. 


RECIPROCATING STEAM-DRIVEN _DIS- 
PLACEMENT PUMPS, Pub. 1949. $1.00 


Outlines the proper method of testing the pump 
and engine, including reheaters, heaters, and 
jackets, if any, and jacket pumps, circulating pumps, 
condensate pumps, and vacuum pumps, ich are 
concerned in their operation. 


RECIPROCATING STEAM ENGINES, Pub. 
1935 (Reaffirmed 1949) $2.00 


Recommends standard testing methods for deter- 
mining the performance of an engine, including 
steam jacket if any. 


SOLID FUELS, Pub. 1954. $2.50 


Here are set forth the methods of testing solid 
fuels to determine composition, hesting value, size, 
bulk density, pulverizing characteristics or grind- 
ability, caking characteristics, dustiness, and classi- 
fication of fuels by rank. 


a Oe STEAM-GENERATING a 

Pub. 1946. $2. 

For testing of units defined as combinations ay 
épparatus for producing, furnishing, or recovering 
heat, together with apparatus for transferring to 4 
working fluid the heat thus made available. 


STEAM CONDENSING APPARATUS, Pub. 
1955. $2.00 


A set of rules for testing all apparatus whose 
primary function is to reduce the exhaust pressure 
of a prime mover to a pressure below atmosphere, 
and, in the case of surface condensers to condense 
the steam so that the condensate is available for 
re-use as boiler feed. 


STEAM TURBINES, Pub. 1949. $3.00 


Covers the testing of all types and applications 
of modern steam turbines and includes complete 
instructions for making the necessary pressure, tem- 
perature, and flow measurements. 


APPENDIX TO TEST CODE FOR STEAM 
TURBINES, Pub. 1949. $3.00 


This section facilitates the preparation of steam 
turbine test reports. It includes numerical examples 
of many of the calculations involved in reporting 
tests conducted and also filled-out hypothetical 
test forms. 


Each of these codes contains a check list of the items on which agreements should be reached prior to starting 


tests, specifies the instruments and testing 
for computing and tabulating test results, an 
from those specified. 


— required, lists precautions to be taken, gives instructions 
shows how to correct test results for deviations of test conditions 


20% Discount to ASME Members 
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Industry gets tons of oxygen 






_ «..with no capital investment 





ANY steelmakers and chemical processors who use oxygen or 
M nitrogen obtain these gases from on-site facilities built, oper- 
ated, and maintained by Linpe. Operating efficiently and safely 
for more than ten years, these installations prove that industrial 
users can economically obtain tonnage quantities of atmospheric 
gases from LINDE on-site plants. No capital investment is required 
from the user, and the price for oxygen is guaranteed by LINDE, 
The savings resulting from such planning are quickly apparent. 

The extreme cold developed in LINDE on-site plants—lower than 
300 degrees below zero F.—is an additional “raw material” for 
low-temperature processing. And, every LINDE customer shares 
the benefits of LiNDE’s research, development. 
and service in the industrial gas field. 

Whether your application is of bench scale, 
for a pilot plant, or for high-volume produc- 
tion, you can save by utilizing the flexible 
facilities of LINDE. You can obtain LINDE gases 
in liquid or gaseous form... by tank car or tank 
truck ... in manifolded cylinders or in a single 
cylinder ...or from an on-site plant. 

For more than 50 years, LINDE has been sup- 
plying oxygen and other gases when, where, 
and in the amounts wanted. For further infor- 
mation, write Dept.ME-8. Linpe Company, Divi- 
sion of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N. Y. Offices in other 
principal cities. In Canada: Linde Company, 

Division of Union Carbide Canada Limited. 


The terms “Linde” and “Union Carbide” are registered trade-marks 
of Union Carbide Corporation 
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TRADE. MARK 
Industries that regularly require large quantities 
of or other atmospheric goses can obtain 
thot they need from a LimD® plant on their own 
plant illustrated — built, owned, 


and oper LinDE~—is at @ plant of one of 
. the wmation’s largest chemical protessors. 












HAVE YOU RESERVED 
YOUR COPY OF THE 
1958 MECHANICAL CATALOG? 


Now is the time to make sure you will have the New MC available for product 


specifying all during 1958. 


HERE’S what this one volume contains: 


@ New Mechanical Engineering Recruitment Guide 
@ Names and addresses of over 3,500 manufacturers—all the known suppliers of 
@ Over 5,000 engineered products—equipment, parts and materials 


@ Over 330 pages of manufacturers’ product catalogs and specifications including 


photographs and detailed drawings 


@ 20-Page catalog of ASME publications: Codes, Standards, Periodicals, and 


Books. 


You'll find MECHANICAL CATALOG easy 
to use because it is edited exclusively for you, 
the mechanical engineer, by mechanical engi- 
neers. 


tvery product category known to be of in- 
terest to you is alphabetically listed and cross- 
listed in the Directory. 


Under each primary listing you'll find the 
names and addresses of manufacturers. Those 


If you have nol already requested your copy, 
fill out and mail the coupon promplly. 





The American Society 
of Mechanical Engineers 


29 West 39th Street, New York 18,N. Y. ‘. 
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whose catalogs are filed in MC appear first 
under each heading, their names in bold face. 
Page numbers lead you straight to their 
specifications in the catalog section. 


This new edition of MECHANICAL CATA- 
LOG (the 47th) is as up-to-date as exhaustive 
checking with both manufacturers and engi- 
neers can make it. We think you'll find it 
one of ASME’s most valuable services and 
one of your most useful reference sources. 




















Mr. C. E. Davies, Secretary 
Please send me my copy of the 1958 Mechanical Catalog 
| have not previously requested a copy. 
Name __ 
Title 
Company ; 
Business Address | 
| 
| 
Principal Product or Service 
| 
J 
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EGG FRIES rapidly on 
CARBOFRAX super 
refractory brick in 


demonstration of this 
material’s exception- 
al heat conductivity. 





Refractories for high heat conductivity 


encountered. These are but a few of the conditions successfully 


At 2200°F, CARBOFRAX® silicon carbide brick transmit 109 
met by super refractories pioneered by Carborundum, Among 


BTU/hr., sq. ft. and °F/in. of thickness. That is roughly 11 


times the heat conductivity of fireclay and about 70% that them, you are almost certain to find answers to your refractor 
y y y 


of chrome-nickel steels. This conductivity becomes particularly and high-temperature problems. For help, fill in and mail 


valuable at the higher temperatures which these refractories this coupon 


alone can withstand (up to 3000°F without deformation; under 


certain conditions even higher ). For example, there is increas 


————— — — —MAIL THIS COUPON TODAY- — — ——-—— 


ing use of CARBOFRAX radiant tubes, muffles, retorts, and other 
structures which may operate at temperatures beyond the limi 
tations of metals Refractories Division, 

Seldom, however, are refractories called upon to provide heat The Carborundum Company, Perth Amboy, N. J., Dept. 187 


conductivity alone. They must also be able to resist corrosion, Please send me 


Forthcoming issue of Refractories Maguzine 


spalling, cracking, heat shock and abrasion, Ability to carry 


heavy loads at high temperatures is another requirement often Bulletin on Properties of Carborundum’s Super Refractories 
Here is a description of my high temperature problem 


Can you help me? 
Name 
CARBORUNDUM omen 
Registered Trade Mark Street 


City 





frame of reference 
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The chart below is a simplified repre- 
sentation of 11 
fields at Sandia Corporation. You might 
call it an occupational frame of refer- 
ence, within which are located the many 
design 


activities involved in our work 


ENGINEERING 


different staff member 


and development of nuclear weapons 
for the Atomic Energy Commission. In 
each of the 11 fields, challenging posi 
tions are available for qualified engi- 
neers and scientists at all degree and 
experience levels 


PHYSICS MATHEMATICS 








4 Ipplied Research 





Weapon Systems 
Engineering 





Component Development 





Electronic De velupme nl 





Handling Equipment 
/ % Ven 





Standards Engineering 





Quality Assurance 
and Surveillance 





Environmental Testing 





Fidd Testing 





Manufacturing 
Relations Engineering 





Military Liaison and 
Feld Engineering 














There are many other things you'll want 
to know about Sandia Corporation 


You'll be 


interested in our extremely 


liberal employe benefits. You'll want to 


know about the advantages of working 
and living in Albuquerque, famous for 
its healehful year-round climate and 
recreational attractions. You'll want in 
formation on schools, homes, and cul 
tural facilities. And you'll want to know 
work, and our back 


more about out 


1957 


ground as a research and development 


laboratory. Our illustrated brochure 
answers these questions, and many 
others. For your copy, please write to 


Statt Employment Section 553A 


SAN DIA 


CORPORATION 


ALBUQUERQUE NEW MEXICO 
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Now you can 
bury your pumpin 
problems 

















i FAIRBANKS-MORSE : 
A ——_—— Water-Lubricated 

















Submersible Pump 


Now you can have all the advantages of a 
submersible pump, plus time- and perform- 
ance-tested Fairbanks-Morse features. 

Fairbanks-Morse submersible pumps 
permit well location anywhere that a well 
can be drilled. No unsightly installations, 
no costly pump housing. Nothing —abso- 
lutely nothing —need show above ground, 
These pumps submerged in the well below 
water level are practically soundless and 
require no line shafts, packing boxes or 
lubrication devices. Hence, wearing parts 
needing maintenance are reduced to a 
minimum. A single moving assembly does 
all the work. 

Installation is faster and more economi- 
cal. The Fairbanks-Morse motor, with life- 
time Copperspun rotor cooled by water 
and lubricated by water, gives full motor 
output. The well-known Fairbanks-Morse 
or Pomona pump bowls are combined with 
these wet stator motors to produce un- 
beatable pumping units covering a wide 
range of requirements as to volume, pres- 
sure, and setting depth. 

For industry or community service you 
can place your water service trust in the 
F-M submersible. Contact your Fairbanks- 
Morse Sales Engineer and ask him for 
Bulletin 6910 on this time-proved sub- 
mersible pump, or write today to Fair- 
banks, Morse & Co., Dept. ME-8, 600 S, 
Michigan Avenue, Chicago 5, Illinois. 


) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 











PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY 
RAIL CARS ° HOME WATER SERVICE EQUIPMENT . MOWERS ° MAGNETOS 


‘THE BRAKES 


2 MPH 


PUTTIN 
ON A 6 








Being strapped in for 
onether record shattering 
run is Colonel John Stapp, 
USAF, who, through 
piloting of the Northrop 
sled, has become the 
“fastest land-based man 
on earth.” 


Air Force technicians moke 
final settings on six rockets 
which propel sled. 


* my? 


Shown above are three of the four 4° TUT.14 3-stage Peerless 
centrifugal pumps thet form the woter-supplying unit. Running at 
1750 RPM, * mem pumps move 500 GPM to the braking system which 
is 500 feet away from the pump installation 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 


301 West Avenue 26, Los Angeles 31, California 
Bulletin 


Write for 
PLEASE SEND ME PEERLESS PUMP BULLETIN No. 8.1400. 


NAME. . - ons . . em ADDRESS. 


COMPA cence 
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SLED! 


s 


PEERLESS PUMPS 
SUPPLY WATER 
FOR STOPPING 
NORTHROP’S 
ACCELERATION 
TESTING SLED 


How violent are the reactions of a man 
to severe, blinding acceleration? Does he 
black out, maintain equilibrium, lose 
senses? And what happens under sudden, 
screeching deceleration? How many G's 
can he be expected to withstand and still 
function? 


Answers to these and many other ques- 
tions in the fields of aviation, physics, and 
environmental physiology are being 
found with each successive test by 
Colonel John Stapp, USAF, and his flying 
sled. Truly a “rocket on rails,” this con- 
tribution is providing invaluable data for 
science by duplicating the stresses of 
flight on man, on the ground. 


A highly important segment of this sled 
project, namely that of braking the 
vehicle, is dependent on the reliability of 
the pumps that supply the unique water- 
trap braking system. Performance of this 
vital task has been delegated to four 
Peerless Type TUT 3-stage centrifugal 
pumps. Here is one more instance where 
good design, sound construction and 
skillful application add up to a quality 
Peerless installation. Whatever the use, 
no matter what the requirements, there 
is a Peerless pump that will do the job 
and do it well. For remember, Peerless 
stands for performance. 


Factories: Los Angeles 31, California, 

and Indianopolis 8, Indiana 

Offices: New York; Atlanta; St. Levis; Phoenix; 
San Francisco; Chicago; Fresno; Los Angeles; 
Plainview and Lubbock, Texas; Albuquerque. 
DISTRIBUTORS IN PRINCIPAL CITIES. 

Consult your telephone directory. 
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Servo -Operated 


500 Amperes Peak 


50 Amps Continuous 


The excellent transient overload characteristic 
of the G-R Automatic Line-Voltage Regulator ideally suits it for loads 
with high peak currents. 

The short-period overload rating — up to ten times the steady-state rating 
— makes this electro-mechanical device particularly useful in motor testing 
where starting currents many times normal running currents are encount- 
ered. Fast response and high accuracy make for accurate measurements of 
motor output torque and input current at various line voltages. 

This Regulator’s output impedance is essentially zero for steady-state 
conditions and less than 0.02 ohm during load transients. Consequently, the 
regulator transient at double load is only about 2% and this is corrected with- 
in 0.2 second, resulting in an almost ideal voltage source. 

The application of proportional-control servomechanisms to voltage- 
regulator design has produced a rugged device offering many operating 
advantages for industrial or laboratory application. High accuracy, excellent 
transient response, large power-handling capacity, freedom from power- 
factor restrictions, and very low cost per KVA rating are all to be found in 
this one compact unit. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 


8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1150 York Road, Abington, Pa. PHILADELPHIA 
1182 Los Altos Ave.. Los Altos. California SAN .PRANCISCO 


6605 W. North Ave. Oak Park CHICAGO 
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G-R Regulator incorporated in motor-test equipment at 
General Electric Appliance Motor Department, Dekalb, lilinois. 









Gh 















Two-percent change in 60c voitage input 
(left oscillogram) is corrected in 12c or 0.2 
sec (right) by G-R Line-Voitage Regulator. 


Fluctuating line voltages as small as 0.25% 


are corrected by a buck-or-boost voltage 
supplied from a motor-driven Variac. 
There is no chattering, there can be ab- 
solutely no introduction of distortion, and 
there are no power-factor restrictions as 
in saturable-reactor regulators. 


Type 1570-A 
Automatic Line-Voltage Regulator 
115v of 230v models for table top or relay rack, $480 
Militarized Type 1570-ALS15 unit, $625 


J units may be used to regulate each phase 
of a 3-phase cirquit 


Accuracy is «0,25%, independent of 
load 


6 KVA load rating 

Speed of correction is 10v per second 
Output voltage is adjustable «10% 
input voltage range is «10% (or #20%*) 
Efficiency is 98% 

Full accuracy at any load power factor 
Weighs considerably less per KVA than 
other types 

Costs less per KVA 


* «20% range must be specified on order; speed of cor- 
eee | is doubled, power capacity and accuracy are 
alved. 






All G-R Products 
are now covered by « 


® — 2: Year Warranty 
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Jules Verne’s “Nautilus” In 1870 one of the greatest science-fiction writers 
dipped into his imagination and created a fantastic submarine for his gaat 
“Twenty Thousand Leagues Under The See’, This Lv arieng vessel was 
shaped like a cigar, 2 y long, and could ¢ 
the world. It was calf the “Nautilus”. 4 


Iss A. 
Westinghouse 
Tradition 


85 years later, Westinghouse actually 
turned this thrilling fancy into fact. On 
January 17, 1955 a modern 
“Nautilus” cruised down Connecticut's 
Thames River into Long Island Sound 
to start her sea trials. Powered by a 
history making nuclear engine, its ex- 
ploits surpassed even the creation of 
Jules Verne’s prolific imagination. For 
the first time controlled nuclear fission 
had successfully provided the motive 
power for a vehicle or vessel. 


U.S.S. Nautilus 


CETTE w ostinghouse is now Powered by the 
engag n building the world’s first “S2W” Atomic Engine, 
created and built by 


atomic powered fleet. If your back- 

ground includes pump, valve, or ar- Westinghouse. 
rangments experience, join our atomic 

team in this historic undertaking. 


Vestin nghouse Dept.M-2 P.O. Box 1047, 


Submit your resume to: 
ELECTING Pittsburgh 30, Pa. 


Mr. John D. Batey 
First in rbtomie Power 
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SPECIAL 
ABOUT 
LJUNGSTROM® 


structural detz 


... Many things. 


And all make air preheating witha 
Ljungstrom more economical, less 
troublesome. The Ljungstrom offers these 
refinements : 

* The welded steel rotor is strong enough 
to support the heating elements without 
strain, yet flexibie enough to withstand 
extreme temperature variations. 


* An inspection port and strategically 
located access doors reveal any 
maintenance needs and make replacement 
work routine. 

* A mass flow soot blower is installed as 
original equipment at the cold end where 
deposits are most apt to accumulate. 


The Air Preheater Corporation, 60:1: «200 srcts, new vor 17, ».¥. 


——- - — tla 
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working to improve Ljuhenees 
surfaces, seals, bearings, an & ah 
structural details. And, in general, these” 
improvements can be applied to existing © 
units with only minor changes and at 
nominal cost. Another reason why, seven 
out of ten air preheating installations are 
Ljungstrom. For the full story on how the 
Ljungstrom design and construction can cut 
your fuel costs, increase plant efficiency, 
write for our 38-page manual. 


4 
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CRAWFORD H. GREENEWALT 


“$22,800,000 Invested in U.S. Savings Bonds 
During First Year of Thrift Plan...” 


“Du Pont employees are saving about $23,000,000 each 
year in U.S. Savings Bonds through the Thrift Plan 
established by the Company in 1955, Well over 60,000 
du Pont people now are purchasing U.S. Savings Bonds 
through payroll deduction on a regular monthly basis.” 
CRAWFORD H. GREENEWALT, 

President, E. 1. du Pont de Nemours & Co., Ine. 


Here's how the du Pont thrift plan works; Employees 


save part of their earnings each month by payroll de- 
ductions to buy U.S. Savings Bonds, and the Company 
contributes one-fourth as much to buy du Pont common 


The United States Government does not pay for 


for their patriot 


this 


donation, the 


stock for them. The bonds are held for them by a bank 
and are delivered to them in annual installments, be- 
ginning four years after they join the Plan. The bank 
also delivers shares of stock to them when they are due. 

Large or small, every company can give their em- 
ployees the advantages of the Payroll Savings Plan. 
Installation of the Plan is simplicity itself. A Treasury 
representative will give you all the assistance you need 
to introduce the Plan or build enrollment in an existing 
Plan. Write: Savings Bonds Division, U.S. Treasury De- 
partment, Washington, D. C. for complete information. 
The Treasury 


advertisement Department thanks, 


Advertising Councd and 
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Multiple Port, 







100% Pipe Area 
et offers you 
: i Homestead Com-Seald 


i 


} Topered Plug Valve 
Positive Metal 
to Metal 


one source ” 
- for 


ALL TYPES 
OF PLUG VALVES 





Diamond Port 
or “V" Port 
for Throttling 


ALL TYPES 


@) See nd ©) we @) od a 1 eh 
i | Homestead Lubricated Plug Valve 
‘ ’ High Pressure Chemical Seal 
Name the type of valve you need in the metal 
or alloy you require with the port opening 
you want—and we can furnish it. Or if you 
have a valve problem that defies solution, 


Round Port 


100% Pipe Area write us, naming the fluid, concentration, 
temperature, pressure, valve size, function 
and frequency of opeiation. We will be 
happy to recommend the best and most eco- 
nomical valve for your service conditions. 
For complete information on Homestead 
Plug Valves 
Homestead Lever-Seald 
Tapered Plug Valve 
Positive Seal Without Lubrication 
en ium cein stp eacitiinatdith diaidibaceaamhdiy etal Redline ae 
MAI L TH E Please send me information on the following Homestead Piug 
Rectangul Port 1 $ 
100% Pipe Area COUPON | | 
| ["] Lubricated [7] Lever-Seald ["] Cam-Seatd | 
NOW! | ! 
ET ere LTS _ Tithe | 
| | 
I I a Bi a el a A | 
| | 
| Address pei eds | 
| | 
| — State _ | 
i | 
| 

















OMESTEAD vaive manuracturinc company j 


P.O. Box 38 "Serving Since 1892" Coraopolis, Pa. 


Rectangular Port 
Venturi 
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To engineers who want to straighten 


out the curves in their careers... 


DOUGLAS TEAMWORK 
HELPS TO RELIEVE 
ENGINEERS OF 
BURDENSOME 


PROJECT DETAILS! 


There are no “dead end” jobs at Douglas. As part of a crack engineering 
team, you'll be encouraged to use your full talents. Important 
assignments will give you the opportunity for greater accomplishments 
and the kind of future you want for you and your family. 

Wherever you choose to locate — in California or across the nation — 
Douglas offers many career opportunities including... 


TOP ASSIGNMENTS FOR STATIC AND 
DYNAMIC TEST ENGINEERS! 
Aeronautical and Mechanical 
Engineers conduct ground, wind tunnel and flight 
tests to insure the design integrity of the aircraft. 
FIRST IN AVIATION 

For important career opportunities in your field, write: 

Cc. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX K-620 

SANTA MONICA, CALIFORNIA 
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RELIABILITY ANALYSIS 
MAINTAINABILITY, HEAT TRANSFER, 
COMPONENT APPLICATION, 
MINIATURIZATION 


ECONOMY 


EIN 


Electronic Product Design at Hughes is 
the optimum of many and varied special- 
ties. This expert coordination of specialists 
has resulted in the solution of complex 
packaging problems, including the air- 
borne Electronic Armament System and 
the Falcon guided missik 





New projects soon to be underway con- 
cern developing prac ti al solutions to the 
theoretic al and actual problems associ- 
ited with Electronic Product Design. 
These Hughes projects have both military 
and commercial application, assuring you 
of an unlimited future. Engineering posi- 
tions to be filled include the following: 
Reliability, Component Application, 
Electromechanical Deve lopment, Min- 
iaturization and Packaging, Chemical 
ind Metallurgical Applications and 
Precision Electronics Test-Supervisor. 
Investigate this opportunity to combine 
challenging work with the ideal living 
conditions in suburban Los Angeles. Send 
your resume to the iddress below 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 
SciEenTir STAPF RELATIONS 


UGHES AIRCRAFT CO... ROOM 2046-6 


uULVEeR Ty ALIFORNIA 
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Carrier Conveyors 
go for Cheerios and TRIX ! 


Commenting on the Carrier equipment, Plant Engineer 
Robert Braeden said: 


490’ SYSTEM GRADES, 
SCALPS, CONVEYS! 


In 1955 when General Mills decided to produce Cheerios 
and Trix in their Toledo plant, the choice of conveying 
and processing equipment was all-important. 

Because of the cereals’ fragile nature, a screw-conveyor 
system was ruled out. An endless-belt system was also 
ruled out because of maintenance and cleaning require- 
ments — and also because a special scalping process 
would have to be devised. 

Eight Carrier Natural-Frequency Conveyors were 
finally chosen—a four conveyor system, each, for 
Cheerios and Trix. Each system grades and scalps the 
cereals, as it conveys them. All told, the Toledo plant 
has 490’ of covered Carrier Conveyors, handling all of 
their daily cereal production, with an absolute minimum 
of maintenance! 


MECHANICAL ENGINEERING 


“These conveyors do all that we expecied of 
them and require very little maintenance .. . | 
don't know of any other unit on the market 
today that could do a better job.” 


Write today for literature describing the complete 
line of Carrier Natural-Frequency Vibrating Equipment, 


Address: Carrier Conveyor Corporation, 232-A North 
Jackson Street, Louisville 2, Kentucky. 


CARRIER 


-NATURAL-FREQUENCY- 
CONVEYORS 
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3 PROBLEMS 


each different 


1 SOLUTION... 


stainless steel 


Centrifugal Castings 













Heavy Wall stainless steel pipe, centrifuge bowls, hollow 
hillets for finely drawn hypodermic needle tubing . . . 













These are among the many end uses for metal mold 
centrifugally cast cylindrical shapes. They are typical 
of the exacting, difficult service conditions to which 

this product is subjected. All three examples shown 
demonstrate the fundamental versatility of this 
manufacturing process —unequaled product soundness — 
from hypodermic needle stock subjected to the repeated 
stresses of cold reduction, to the centrifuge bowl spun 















at 1800 RPM, to the petrochemical plant reactor 
piping that must pass hydrostatic pressure tests equal 
to 90% of the Yield Strength of the metal. These are 
the proving grounds of quality —of the ability to meet 
even the most exacting of product specifications. 


We welcome your inquiries. For descriptive literature 
on the versatile metal mold process, write to 
United States Pipe and Foundry Company, 

Steel and Tubes Division, Burlington, N. J. 













Study these advantages for your 
cylindrically-shaped products 


@ Reduced processing time and increased production. 






@ Design of parts to suit the specific job requirements 
by selecting the correct alloy — not the next 
best available alternate. 






@ Conservation of expensive metals ana alloys — especially 
on tubular parts now produced from solid sections. 





SIZE RANGE 


AND COMPOSITION —__—> 


PLEXIBILITY Outside Diameter—6” to 50” 

Wall Thickness—%” and up 

Length—Up to 16’ 

Types of Stainless—All Standard AISI and AC! 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 






























































UNITED STATES PIPE & FOUNDRY Co. 


- 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 





Individual Initiative in Research and Engineering 


career development were also important considerations. 


The Jet Propulsion Laboratory has brought together an 
outstanding staff of engineers of exceptional talent and 
ability. Working individually within the group these men now 
comprise a highly progressive and productive entity. 

A recent survey of this staff indicated that the most impor 
tant reason for their preference of JPL as a work center is 
the high degree of responsibility and freedom given the in 
dividual to pursue his own assignments. The intriguing nature 
of the work, challenging problems, professional association, 
fine residential location, pay scales and opportunities for 


Coreer 
Opportunities 
Now Open in 
These Fields 


ELECTROWICS « PHYSICS - AERODYNAMICS © MATHEMATICS 


MECHANICAL ENGINEERING - CHEMICAL ENGINEERING 
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This appreciation, from within, of the Laboratory's prin- 
ciple of recognizing ability and talent and allowing it to oper 
ate with freedom and confidence under its own initiative is 
a gratifying tribute in itself. 

Working for the U.S. Army on a research and development 
contract with many ramifications, JPL has broad interests 
and constantly searches for new approaches to modern 
technical problems. This provides exceptional career oppor 
tunities for those qualified individuals who are interested. 


JET PROPULSION 
ti LABORATORY 


California Institute of Technology 


PASADENA>+ CALIFORNIA 
MECHANICAL 
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SNAP-TITE “H” COUPLING ...... FOR HIGH Ba ncaa APPLICATIONS 


Exclusive U-packer gives a 
positive seal without com 
pression set because of rub- 
ber distortion, Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing —the 
higher the pressure, the 
tighter the seal, 








FOR HYDRAULIC OR AIR 

“H” Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge 
Sizes: 44" thru 12”. Bulletin No. 240 





SNAP-TITE HI-FLOW COUPLING . 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 
Hi-Flow is recommended to connect small air 
tools to plant air system, and for low pressure 


fluid transfer in small lines. 
Sizes: \%” thru 4%”. Bulletin No. 230 








Bonded valve washer 


pat. pending on valve construction) 


Exclusive U- packer 








SNAP-TITE “HK” COUPLING..... 











of Teflon for which there is no known solvent. 
Sizes: 4%” thru 3”. Bulletin No. 270 


’ 
FOR FUMING ACIDS, ALKALIES, SOLVENTS, AND | or iy ” we | 
HIGH PRESSURE STEAM... ““HK’”’ is the only : Teflon Valve Seal 
coupling now on the market for fluid temper- ' 
atures from —100° F to +500° F ... and for i a nl ON itis il 
live steam up to 460° F. Its seals are made ' 2 ; 

' Teflon Valve Seal 

' 

' 

' 





SNAP-TITE NO-SPILL COUPLING . 





FOR AIRCRAFT, MISSILE HYDRAULIC, FUEL SYSTEMS 
which cannot stand air in the lines, and for 
transmitting fluids which must not spill, the 
Snap-Tite no-spill coupling is recommended. 
Bulletin No. 280 









Flush valves prevent spill- 
age, air inclusion. Snap-Tite 
will engineer special vari- 
ations to yourrequirements 


SNAP-TITE “‘E’’ COUPLING...... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE 


“E”’ Coupling performs in the micron range 
in the smaller sizes both connected and dis- 
connected. Recommended, too, for gravity 
flow ... U.L. approved for LP Gas. 
Sizes: 14” thru 12”. Bulletin No. 250 





Nipple seals in coupler by 
depressing the lip of the E 
packer and slightly com- 
pressing the body of the 
packer, This new E-packer 
gives positive seal under 
high-pressure, low-pres- 
sure, and vacuum. 


SWAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 


Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi-flow) are also available 
tm brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY 4, PA. 
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One in a series. 


How to Select a Steam Trap 


Big Enough for the Job 


Adequate capacity safety factors 


are essential to operating efficiency 


As promised to you in a previous 
Armstrong trap advertisement in 
this publication, here is some help- 
ful information on steam trap safe- 
ty factors. 

First, the definition. A trap safe- 
ty factor is simply the ratio be- 
tween actual continuous discharge 
capacity of the trap and normal 
condensate load. If the load is 500 
lb/hr and the trap actually will 
discharge at the rate of 1000 lb/hr, 
the safety factor is said to be 2 to 
1, and so on. 


Why a Safety Factor? 
You are not going to get maximum 
heat transfer efficiency from any 
steam heated unit unless your 
traps are sized with a generous ex- 
cess of capacity over the normal 
condensate load. 

Remember that trap capacity is 
given in terms of continuous dis- 
charge of condensate at a given 
pressure differential. If you don’t 
employ an adequate safety factor, 
you make no provision for these 
requirements or conditions: 

1. Venting of gas, O. and CO», 
would be impossible if a trap 
should discharge a full stream of 
water continuously. 

2. Peak loads would back up 
condensate in the line or unit if 
the trap were sized for average 
load. 


3. Reduction in jrressure dif- 
ferential across the trap orifice 
would reduce capacity below re- 
quirements. If steam pressure 
drops below normal, trap capacity 
is lowered more than condensing 
rate. An increase in back pressure 
for any reason cuts trap capacity. 
And, pressure differentials often 
drop substantially during warm- 
ing-up periods. 

4. “Group” trapping. Very oc- 
casionally it is impractical to use 
an individual trap on each coil or 
condensing unit. Here, a generous- 
ly oversized trap helps prevent 
backup of condensate or air from 
one unit to another. The frequent 
opening of a big trap valve 
“pumps” non-condensibles and 
condensate to the drain header. 


What Safety Factor? 
Fortunately, it isn’t necessary to 
calculate safety factors. Experi- 
ence is the best guide and the 
benefit of experience with tens of 
thousands of successful installa- 
tions is available to you. The fol- 
lowing table is taken from the 
Armstrong Steam Trap Book. 


Safety Factors 
2 o 3 to 1 
2 or 3 to 1 
2 to 1 up 

to 6 to 1 

3 to 1 
2,3 of 4 to 1 
4 to 1 up to 
10 to 1 


Page Equipment Drained 

24 Purifiers and Separators 
25 Steam Mains or Headers 
26 Steam Heating Pipes 


29 Unit Heaters - 
30 Submerged Coils 
32 Cylinder Dryers 





‘3 








Pressure differential aff a 
sure, subtract from f 





—|[F y 
eas nae “BACK PRESSURE 
OR VACUUM 


ro qk wegpaattn. If “B” is back pres- 


Safety factors Tobeheles i, as in pressure differential. 











add to “A”. 


is vacuum, 
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Traps vent air. This requires 
a trap capacity safety factor. 











The page numbers listed contain 
completely reliable data for any 
trapping job. . 

CAUTION. The safety factors 
recommended in The Armstrong 
Steam Trap Book will have to be 
increased by an unknown factor 
for trap capacity ratings based on 
cold water tests, orifice tests or 
slide rule calculations. Armstrong 
trap steam temperature conden- 
sate capacity ratings are based on 
actual operating conditions which 
take into account such capacity- 
reducing factors as pipe friction 
and the choking effect of flash 
steam. 

If you'd like to have a copy of 
the 44-page Steam Trap Book, 
just call your local Armstrong 
Representative, or write the fac- 
tory. There is no obligation. 

Armstrong Machine Works 


8944 Maple Street 
Three Rivers, Michigan 


@® anmsTronc 
STEAM TRAPS 
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Compactness - - 


it’s the big difference in 
seared flexible couplings 


<< 


That’s why LINK-BELT geared flexible couplings 


transmit more hp per coupling dollar 


OMPACTNESS and high load ca- 
(: pacity make Link-Belt geared 
flexible couplings your best answer 
for economical power transmission. 
Size for size, they will accommo- 
date larger, more powerful shafts 
than other flexible couplings 

These couplings are all-steel and 
accurately machined for dependa- 
bility and long life. Hardened flange 
bolts are ground for close fit. Socket 


ENGINEERING 


type bolt heads require less of the 
coupling diameter to be used in the 
flange—more is available for larger 
gears and larger shafts. 

Compact and rugged—these cou- 
plings offer exceptional durability 
to cope with shock, pulsation, re- 
versing loads and misalignment. For 
facts, contact your Link-Belt office 
or authorized stock-carrying distrib- 
utor. Or write for Folder 2775. 


























Link-Belt geared couplings (black) are 
smaller, lighter, yet highly capable 
provide dependable performance plus 
Savings in space and cost, 





These features assure 
coupling reliability: 


BOLTS of hardened steel 
with ground body securely 
join housing halves. Lock 
nuts prevent loosening in 
operation 


FIBER GASKET fits tightly 
between flanges, Lubricant 


can't escape 


3) SOCKET HEAD FLANGE 


PRECISION-CUT gear teeth 
have controlled clearance to 
allow for normal misalign 
ment--minimum backlash 


with properly proportioned 
parts assures sturdiness, 
long life operation 


QUAD-RING SEALS are ce» 
ceptionally effective in re 
taining the lubricant, Gear 
ing is always submerged in 
oil, assuring long, trouble 
free operation 


O ALL-STEEL CONSTRUCTION 











GEARED FLEXIBLE COUPLINGS 


LINK-BELT COMPANY: Executive Offices, 
Prudential Plaza, Chicago |. To Serve 
Industry There Are Link Belt Plants, 
Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All 
Principal Cities. Export Office, New 
York 7; Canada, Scarboro (Toronto 
14): Australia, Marrickville (Sydney), 
NS.W.; South Africa, Springs. Repre- 
sematives Throughout the World 


14,466 
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‘Engineers... here's how we brought the B-58 
from concept to reality in record time!”’ 


“CONVAIR-FORT WORTH was first to develop a 
modern bomber under the new Weapons System 
Management concept. This enabled us to save more 
than two years’ time in bringing the supersonic 
B-58 Hustler from concept to reality. 


“As Weapons System Manager, CONVAIR-FORT 


WORTH cooperated with thousands of other engi- 
neers in electronics and related fields. This close 
working partnership helped greatly to accelerate the 
design and procurement of every major piece of 
mechanical and electronic equipment on the B-58. 
“We integrated design requirements for this equip- 
ment with those of the aircraft, and design of both 
with the necessary production requirements — ma- 
terials, tooling, methods and plant facilities. This 
carefully controlled, highly integrated program 
brought the B-58 to the flight test stage in record 
time.” 

Many of America’s most capable engineers, working 
on the B-58 project, have demonstrated what we 


mean when we say, “Your future is at CONVAIR- 
FORT WORTH.” If you are a qualified engineer 
with creative talents and vision, we need you NOW! 
With more than 50 Air Force contracts, we can 
offer you long-range security and diversity of 
activity. 

You'll enjoy living in an exceptionally friendly com- 
munity with countless educational, cultural and 
recreational facilities — with adequate housing in 
all price ranges only minutes away. No state sales or 
income tax. For greater career opportunity — for 
your future’s sake — write today to: Mr. H. A. 
Bodley, Engineering Personnel. 


CONVAIR 


FORT WORTH 
FORT WORTH, TEXAS 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Circuit illustrates 
lift-slab hydraulic system 


Helping to raise the roof 


..another application for Denison hydraulic power 


Since the first lift-slab building was erected in 1950, the 
interest and demand for this method of construction has 
increased to such an extent that lifting 500-ton slabs of con- 
crete into the air hydraulically is now an everyday occurrence. 


The lifting equipment consists of a series of hydraulic jacks 
operated from a console. Two Denison hydraulic motors on 
each lifting jack are used to actuate sprocket chains which 
turn nuts on threaded lifting rods and follow up the lifting 
action of the jacks. 

Dependable, easily controlled hydraulic power assures a 
virtually foolproof operation. ‘ 


This unique application illustrates one of many potential 
uses for hydraulic power. When designing any type of equip- 
ment or machinery, consult a hydraulic specialist. Write 
Denison Engineering Division, American Brake Shoe Co., 
1174 Dublin Road, Columbus 16, Ohio. 


Denison and Denison HydrOtLics are registered 
trademarks of Denison Eng hit , ABBCO 


HYORAULIC PRESSES + PUMPS DEN ISON : 





Lifting jack used in this operation 
can raise slabs 4 feet per hour. Nuts ¢ MOTORS + CONTROLS dyn @) LLA 
are turned by sprocket chains actu- IL 
ated by Denison hydraulic motors. 
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How to make the most 
of your engineering career 


One OF A SERIES 


go where 
engineers get personal 
TECOZNILLON yore aren ve 


frequent merit reviews assure you personal 
recognition. This is the kind of company 
that’s really interested in its engineers— 
and interested in recognizing, and 
rewarding, individual contributions, 











This, incidentally, is exactly the kind of 
attitude you'll find at Boeing. Here you'll 
get regular merit reviews, each one an 
opportunity for individual recognition, 
advancement and increased income. In 
addition, you can move ahead at Boeing any 
time between reviews. Boeing is expanding 
steadily, which means constant openings for 
advancement. Boeing is actively interested 
in moving engineers up to positions of 
higher pay and responsibility as 

fast as their abilities warrant. 








At Boeing you'll be working in small 
integrated teams, on some of the most 
exciting, long-range projects in the country— 
on top-secret chemical fueled aircraft, on 
the BOMARC supersonic guided missile 
weapons system, on global jet bombers and 
jet tanker-transports, and on the Boeing 
707, America’s first jet airliner. 

Boeing's diversified operations are located 
in three sections of the country. In each 
you'll find excellent housing and schools, 
and recreational facilities for the whole 
family. Boeing offers scientists and 
mathematicians, and engineers of ALL 
categories, high salaries, career stability, 
insurance and retirement benefits, and a 
company-paid graduate study program. 


SSI EMN Ls 


Aviation leadership since 1916 


Make the most of your engineering career. 
Fill in the coupon and mail it—today ! 





JOHN C. SANDERS, Staff Engineer — Personnel 
Administrator — Boeing Airplane Co. 
Jept. F-66, Seattle 24, Wash. 











R. J. B. HOFFMAN, Chief of Engineering Personnel, 
Boeing Airplane Co., Dept. F-66, Wichita 1, Kansas 


Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing 


N 
haund ame 
School(s Year(s Degrees 
Address 
City 


Telephone number 


Soc. Sec. No 


corer er eae ae ae ae SS 
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WHY suv ILLINOIS GEAR 
THE ANSWER IS QUALIT Y... evervrime: 
























“Of course, there are many reasons why 

| prefer ILLINOIS GEARS. | like the way they 
meet all our specs, the way they deliver on 
time, the emergency service we get when we 
need it—to mention a few. 


@¢¢ “But the one thing | like most of all is the 
quality of ILLINOIS GEARS— enduring, 
dependable quality | can trust because it is 
proven by performance . . . one more 

reason why we feel they are our 

most economical buy." 


@ @ @ Winning this recognition as the quality 
leader has been rightfully earned because it 
characterizes every step in the manufacture 

of ILLINO!S GEARS—a creed that established 

a new concept of quality in gear making. 


@ @ @ If you are not now using or specifying 
ILLINOIS GEARS find out about the gears 
that are made right with quality 

as the first consideration. 


Look for this mark Gus the symbol on finer gears 


ILLINOIS GEAR & MACHINE COMPANY 


2108 NORTH NATCHEZ AVENUE © CHICAGO 35, ILLINOIS 





Curtiss-Wright 
TURBOLEGTRICS 


Propellers with the , 


BRAINS 4 


Converting the power of the new gas turbine or 
“turboprop” aircraft engines into useful thrust is a 
most exacting assignment for the time-honored pro- 
peller. It has to handle just about double any previous 
power... smooth out fast accelerations characteristic 
of these engines . . . control their power by the 
subtlest amount of pitch change on the blades. . 
reverse to slow down and stop the momentum of 
some hundred tons of airplane. 

With electromechanical brains for precise control 

. . and with tough, one-piece extruded steel blades 
to handle unprecedented horsepower . . . Turbo- 
lectrics convert the basic operating efficiency of the 
turboprop into flying efficiency. 

A leader in powerplant design, Curtiss-Wright also 
leads today in translation of turbine power into useful 
propeller thrust. 








ee 


and BRAWN tn PROPELLER DIVISION ‘i 
TAME A TURBINE [ibaiich iu uLee 
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Oo re 


Down: 


went 





» ibe” 
McGinty 
to the bottom of the sea! 


4 
\ Officers and men on board the U.S. Navy’s new nuclear pow 
ered submarines live under conditions rarely experienced 
before in undersea craft. Because these ships can cruise for 
long periods to every corner of the world without refueling, 


the safety and comfort of the crew are of greater impor 


tance than ever. 


tr, To provide without fail both adequate ventilation exhaust 
and air pressure for ballast blowing, the U.S.S. Triton and 
other submarines now under construction are equipped with 
Spiraxial® compressors manufactured by Roots-Connersville 





Spiraxial operating data U.S.S. Triton. 
7” * 15” Spiraxial compressor rated at 15 psig These dual-purpose units were selected after intensive test 
eli 5 00 cf t 3550 RPM requiri # P . wr 

Gelivers 1700 cim & , POGUE SO US ing because they offer the advantages of high efficiency at 

direct-connected to an electric motor. These 


varying operating pressures plus extreme compactness. They 


Spiraxial Compressors are recommended for ap- 
operate for ballast blowing and for ship's ventilation exhaust 


plications requiring 15 to 30 psig 
This is but one of the many new applications for this versa 
tile air and gas compressor. For information on how industry 
is putting Spiraxial to work, write for Bulletin SC-354, 


© 200TS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


Engineers — unusual career opportu- 
nities await you at Roots-Connersville 
Address your resume to Professional 
Employment Manager. 





857 Michigan Avenue, Connersville, indiana, in Canada—629 Adelaide St,, W., Toronto, Ont. 
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4 Test chamber, 
showing motors 
for driving equip- 
ment on test inside. 


4 After the two 
refrigeration 
units bave drop- 
ped the dewpoint 
to 38°, these two 
Lectrodryers* 
take it down to 
100° F. 


Westinghouse altitude chamber 
simulates flight 23 miles up 


Since temperatures drop 
below — 80° F., air in this test 
chamber must be DRY 


@ Electrical equipment for aircraft, 
product of Westinghouse Electric Corp. 
at Lima, Ohio, must meet every possible 
hazard encountered in flight and on the 
ground, Their laboratory must be able, 
therefore, to simulate those conditions 
—even the 80 degrees below zero found 
120,000 feet up. 

Air at that altitude is Dry, so this 
Westinghouse laboratory dehumidifies 
the air blown through this test chamber 
to a ~100° dewpoint. No chance that 
frost will form and cloud up test results. 


For maximum economy in operation, 
the air is first “rough dried” by a refrig- 
eration unit to 38° dewpoint. Then two 
BWC-1500 Lectrodryers remove the 
remaining vaporous moisture to a —100° 
dewpoint. Tests can be continued day 
after day, as these driers can be kept 
on-stream without interruption. 

Whether you're Drying experi- 
mentally or on production, there are 
Lectrodryers to handle the task. For 
literature on Drying, write Pittsburgh 
Lectrodryer Division, McGraw-Edison 
Company, 335 32nd Street, Pittsburgh 
30, Pennsylvania. 


in France: Stein et Roubaix, 24 Rue Erlanger, Paris XV! 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


Lectrod ryer 


* REGISTERED TRADEMARK U & PAT OFF 
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: INSTALL IT...FORGET IT! : 


SHS HETEEEEEHEEHEHEHSEEESEEEHEHEEEEEEERESOHEREEH EEE EEE EEE 


PACKLESS EXPANSION COMPENSATOR 
the no-maintenance way to take up expansion in heating lines 

















eae 


a EXPANSION | 
COMPENSATOR | 
PRESSURE SYSTEMS 


ara’ x | rigesune 






































Specify it and install it now .. . forget it for the life of the 























building! There’s no easier way to tell you the really im- 
portant facts about the Flexon Expansion Compensator. 
And there’s no easier way to take care of pipe and tubing 


expansion, either. Flexon Expansion Compensators take little 








eeeeereee a . eeeeeeee 


more space than the pipe or tubing that they replace. A 


mechanic can install one in minutes. Thousands of installa- 


The inside story 
tions have proved them. : 


Tt 


CONSTRUCTION 


The bellows is fabricated from two plies of 
specially-rolled metal to combine strength 
with flexibility. Bronze bellows for Model L; 
stainless steel for Model H, 


Standardize on this simple specification: Flexon Expansion 
Compensators for horizontal and vertical lines ~ Model L 
for low pressures— Model H for higher pressures. Write 


today for design and cost data. 


SSeS eee SSeS SES ee ESEES 
Seeeeeeeee Seeeeeeeeeeeeeeee 





corporation 
EXPANSION JOINT DIVISION © 1305 &. THIRD AVENUE, MAYWOOD, ILLINOIS 


DHa cx w& 


EXPANSION JOINTS METAL HOSE NON-METALLIC HOSE BELLOWS AIRCRAFT COMPONENTS 










Centrifugal Castings for industry 


Does 


If your product plans call for hollow 
cylindrical parts, give some thought 
to these facts. Manufacturers who 
had never seriously considered cast 
parts before are discovering im- 
portant advantages in Sandusky 
centrifugal castings. 

They're getting exceptional re- 
sistance to heat, corrosion, abrasion 
and stress, through the use of spe- 
cial alloys cast centrifugally 
in diameters from 7” to 54”, and 
lengths to 33 feet depending on 
diameter ... and specially machined 
to specifications. 
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How can our versatile staff and 
facilities help you? Tell us your 
product requirements. Let us ex- 
plore your ideas. Perhaps we can 
help solve your cylindrical prob- 
lems through the vast foundry 
experience, metallurgical re- 
search and machining skills our 
46 years offer. 

Your request will bring more 
information promptly or, 
if you prefer, a personal call by 
one of our engineers. Sandusky 
Foundry and Machine Company— 
Sandusky, Ohio, 


your Cylindrical problem call for 
a Centrifugal solution? 


Sandusky centrifugal 
castings offer you 
4 important advantages: 


i. 


SUPERIOR STRENGTH —through non- 
directional mechanical properties 
BETTER QUALITY — machined castings 
are porosity-free 

UNIFORM SOUNDONESS — harmful inctu- 
sions are forced out by spinning motion 


. JOB-READY FINISHED CASTING—reach 


you machined exactly to your specifica 
tions .. eliminating extra costs from 
rejects, down-time, loss of production, etc. 


Sandusk VY Centrifugal Castings 


Stainless steels—plain carbon and low alloy steels—wide variety of copper base compositions 
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TESTING Clitaburgh 


and INSPECTION ™ wy inp 






another 
P.P.&E. service 
which contributes to 


Se Vii WY yA 
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HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING Pobrtected 


chrome-moly 

a i f cen 
Fluorescent-penetrant examination detects surface defects. Pipe u a oe ipin 
exterior is painted with fluorescent-fluid, then dusted with oowder - am piping 
which drows fluid to surface where it is observed under vultra- — 





violet light 


Close quality control is maintained throughout 
the fabricating process at Pittsburgh Piping 
by means of almost a score of different types 
of tests and examinations — three of which 
are shown on this page. Our technical staff 
supervises these procedures — checks all 
materials and production operations. This 
activity assures that each component, assembly, 
and the final piping system fabricated and 
erected by Pittsburgh Piping meets code and 
insurance requirements ... fills the customer's 
specifications ... and gives trouble-free service. 



















This testing instrument transmits ultra-sonic 
waves into pipe wall, with their movement 
cround the pipe being indicated as a con 
sistent pattern on the instrument's screen. Any 
internal defect in the pipe wall reflects the 
waves back to the instrument more quickly 


ond is thereby revealed on the screen 


Hydrostatic testing at Pittsburgh Piping. This 
stainless steel surge tank is being tested at 
pressure up to 5,6 psi. Strain gauges cre 
used to check closely for piastic deformation 








OFFICES IM PRINCIPAL CITIES 


Atlante Whitehead Buildin 


PRODUCTS AND SERVICES 
Carbon Stee! Piping Forged Piping Materials 


Cast iron Fittings Headers 
Cast Stee! Fittings Manifolds poses. 
Glevdlond 


Chrome-Moly Piping Pipe Bends 


ie, mene AND EQUIPMENT COMPANY sera, 








Corrugated Piping Van Stoning 
Creasec Bends Welded Assemblies ay New York 
arte Welted Saototoce Steet Tatiag 158 49th Street oe aa Penna Syrecuse fe. § 
Flanges Weiding Fittings wen a Yonge Street 
ROAL 
PP-23 ¢ 
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There is no more 
critical assignment 
for a pressure gauge!" 








Illustrated above is a “close-up” of the instrument panel of one of 
Sun Electric’s mobile Aircraft Hydraulic Systems Testers. The tough 
task of this unit is to test two jet aircraft at one time... to test them 
under particularly rugged conditions: temperatures from minus 65° F 
to plus 130°; altitudes up to 6000 ft.; extreme humidity. 
It is therefore extremely significant that Sun Electric has equipped 
this tester with eight Marsh Pressure Gauges and nine Marsh Needle 
Throttling Valves. Obviously a test is no more conclusive than the 
instruments which sit in judgment . . . so there is no more exacting 
duty than this for pressure gauges and needle valves.* 
Throughout industry—wherever the emphasis is on real accuracy, 
lasting accuracy—you will find Marsh instruments. In the Marsh 
Mastergauge, for instance, all the elements that contribute to gauge 
accuracy and stamina have been brought to a higher plane. There is 
the exclusive one-piece, leak-proof construction of socket, tube and 
tip by the Marsh ““Conoweld” process . . . the sturdy “‘Marshalloy” 
* Case, copper clad inside and outside . . . the precision movement 
... or for a needle valve with finer “‘coined” sector gear . . . the stainless steel tubes and sockets 
Guaranteed for working pressures up (where needed) for corrosion service . . . the famous Marsh “‘Re- 
to 10,000 psi, and giving a smooth calibrator” to keep the gauge always accurate. 
throttling on any lower pressure, the 


Marsh Needle Valve is another logical : 
jm me merge Sun Tester The oe: MARSH INSTRUMENT CO. Soles Affiliate of Jos. P. Marsh Corp., Dept. 29, Skokie, iW, 
deviating precision of Marsh Instru- Marsh Instrument & Valve Co. (Canada) Ltd, 8407 103rd St., Edmonton, Alberta 
ments has “rubbed off" on the Marsh Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 

Needle Valve to make it the finest in 

its field. Ask for catalog 


Ask for new catalog marRsH GAUGES 


covering MARSH GAUGES mn sranntiO 


ba 
wf curacy” 
& & 


THERMOMETERS + WATER REGULATING VALVES ¢ SOLENOID VALVES «+ HEATING SPECIALTIES 
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How Bundy helped Eaton designers with 
oil cooler for hydraulic power steering 


A heavy-duty power-steering pump 
made by Eaton Manufacturing 
Company is used in a closed sys- 
tem. Since this pump is driven by 
the fan belt, the unit must be 
mounted near the engine. But in 
this location, its hydraulic fluid 
absorbs engine heat. Problem: Cool 
the oil, and do it in limited space. 
For expert help, Eaton designers 
checked with Bundys. 


In a cooperative design effort, 
Eaton and Bundy engineers sur- 
rounded the hydraulic reservoir 
with this 434”-high coil of Bundy- 
weld Tubing, to provide additional 
prime cooling surface, As hydraulic 
fluid is pumped through some 11 
feet of tubing, it loses heat. Temper- 
ature reduction during each cycle 
averages between 25° and 35° F. 
Because the coil is made from 
Bundyweld, it will stand up under 
severest operating conditions; de- 
liver years of trouble-free service. 
Bundy’s modern fabrication facili- 
ties mass-produce the part — coil 
the tubing, attach the fittings, and 
double-flare the tubing ends. 


Customers in many industries 
have learned to depend on Bundy 
for design experience and know- 
how, as well as the finest in small- 
diameter tubing, An exclusive proc- 
ess, shown below, has made Bundy- 
weld the standard of the automo- 
tive and refrigeration industries. 
It's used on 95% of today’s cars, in 
an average of 20 applications each, 
If you are looking for moneysaving 
answers to tubing design or fabrica 
tion questions, you'll find them at 
Bundy. Call, write or wire us today! 


fi Sp NS [LEONE ce DILL: 4 





Oil-cooler coil for power-steering unit stands only 454” high, yet 
contains over 11 feet of 42” x .035” Bundyweld Tubing. The inside 
diameter of the coil measures just 4.88”. This 1.D. dimension is 
held to + 44” tolerance. Ends are double-flared with fittings attached, 


BUNDY TUBING COMPANY e¢ DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY AND ITALY 


A THERE 1S NO REAL SUBSTITUTE FOR 


BUNDYWELD. 
NOTE the exclusive Bundy 


developed beveled edgess DOUBLE-WALLED FROM A SINGLE STRIP 


<== which afford a smoother 


Qi 
7S 





Bundyweld starts as a continuously rolled 
single strip of copper twice around laterally 
coated steel. Then it's into a tube of uniform 


thickness ond passed 


Yr 











through a furnace. Bundyweld, double- joint, absence of bead, 
Copper coating fuses walled ond brazed E h f 
with steel. Result ° through 360° of wall and less chance for any 
contact leakage. 
basa, asics = laa dss at ante deme ot eee | z iss 
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FAIRBANKS-MORSE TEAM 


Cuts Pumping Costs in Half 


Power costs at Canandaigua, New York, were running 
$24.68 for a million gallons of water pumped. Then a 
Fairbanks-Morse team of 300 horsepower Opposed-Piston 
diesel and two 10” centrifugal pumps took over and made 
a power savings of 51%. 

Originally installed as a standby unit, the Opposed- 
Piston diesel engine produced such obvious economies that 
it soon was scheduled for a major part of plant pumping 
providing power to pump as high as two million gallons a 
day in the summer. The 10” centrifugals operate in series 


@ Fa 


and, though designed for 2500 g.p.m., they consistently 
average 2800 g.p.m. at a net head of 304’. 

F-M engineering that matches power and pump can 
bring economy and increased efficiency to your specific 
pumping problem. Write for details on the type and size of 
pump you need—there are more than 50,000 models in the 
F-M pump line. And there’s a ‘‘working model’’ of the 
Opposed-Piston engine contained in Bulletin No. AOX- 
350.15, waiting for your request. Fairbanks, Morse & Co., 
Dept. ME-8, Chicago 5, Illinois. 


IRBANKS-MORSE 


@ name worth remembering when you want the BEST 





DI*SEL AND DUAL FUEL ENGINES - DIESEL LOCOMOTIVES - RAIL CARS - ELECTRICAL MACHINERY - PUMPS - SCALES - HOME WATER SERVICE EQUIPMENT - MOWERS - MAGNETOS 
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Bendix-Westinghouse 
Rotochamber 


Barber-Coleman 


Conoflow 


GRINNELL- 
SAUNDERS 
DIAPHRAGM VALVES 


with famous name 
POWER OPERATORS 





Grinnell Air Motor, 
Double-Acting 


Grinnell Air Motor, 
Spring Loaded 





Mason-Neilan 


Hammel-Dahl 
Preloaded 


Kieley & Mueller 


RINNELL-SAUNDERS Diaphragm Valves are easily 
equipped for power operation — by combining any of 
numerous power operators, a sliding stem bonnet assembly, and 
a valve body. The sliding stem bonnet can be modified to ac- 
commodate any make of power operator, pneumatic or electric. 
Grinnell-Saunders Diaphragm Valves are unsurpassed for 
handling materials as diversified as corrosive fluids, gases, 
beverages, foods ... in lines where corrosion, abrasion, con- 
tamination, clogging, leakage and maintenance are costly factors. 
The operating principal of the Grinnell-Saunders Diaphragm 
Valve is simple. The resilient, flexible diaphragm is lifted high 
when the compressor is raised and pressed tight against the 
body weir when the compressor is lowered. 

Grinnell valves are available with body, lining, and dia- 
phragm materials to meet different service conditions. For 
further information, write Grinnell Company, Inc., 254 West 
Exchange St., Providence, R. I. 


Grinnell Company, Inc., Providence, Rhode Island ° 


Minneapolis-Honeywell 



























General Controls 
Hydramotor 


Foxboro 
Reversible Stabiflo 


ae 


Hammel-Dahl 
Close-Coupled 


Fisher Governor 






Grinnell Piston 





Philadelphia Gear 


Taylor Motosteel 
Limitorque 


This sliding stem bon- 


f —— stem 
le 


net is specially designed 


for power operation. Hi oe 
The power operator is — a compressor 
attached to the adapter cm) bp f i) ag 
bonnet and to the Glows e tA oe 
rT YT ] finger plate 


threaded end of its free- ae 
sliding stem. Thus, the | ss ciate 
operating force is ap- a <7, 

plied directly. The 

stem, in turn, is directly 

connected to the compressor which opens and closes 
the valve when power is applied. This sliding stem 
bonnet is interchangeable with other bonnet designs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings ° welding fittings ° 


Grinnell-Seunders diaphragm volves * pipe * 





Justrial supplies ° 


MECHANICAL ENGINEERING 


engineered pipe hangers qnd supports ° 
prefabricated piping * 


Grinnell automatic sprinkler fire protection systems ° 


Thermolier unit heaters . valves 


plumbing and heating specialties * water works supplies 
Amco air conditioning systems 
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“You're kidding! Cut housekeeping costs 20%?” 


You heard right! Many firms have been getting 20% 
lower housekeeping costs after installing Pangborn 
Dust Control in their plants, That's because Pangborn 
Collectors trap dust controlled at the source... won't 
permit uncontrolled dust to settle on walls, floors, 
working surfaces. Of course, we can’t promise your 
housekeeping costs will drop as much as 20%. But 
less painting, sweeping, washing can cut your overall 
maintenance costs 5°), 10°), 15% or even more. 
What's more, Pangborn gives you other benefits of 
longer machinery life, higher employee efficiency, 


1957 


extra profits from any salvage value and better employee 
and community relations. And Pangborn offers a com- 
plete line of dust collectors for all jobs. 

Discover how you can profit from Pangborn Dust 
Control! Write for Bulletin 922 to PANGBORN CORP., 
2200 Pangborn Blvd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equipment. 


Pangborn DUST 


CONTROLS 


MECHANICAL 





ENGINEERING 


Dual-Vane Double 
Pump with Valve Panel 


HYDRECO 
Gear Pump 


In Your Search for MORE...MORE...MORE=—Look to 





WATERTOWN DIVISION 


Watertown, N. Y. 
Railroad Air Brake equipment of all 
types; STRATOPOWER Hydraulic Pumps 
and Motors for Aircraft, to 5000 psi for 
operate 


0 400° F. 
ALaMazoo DIVISION 


Kalamazoo, Mich 
HYDRECO Hydraulic equiprnent for indus 
trial and mobile applications. Gear ar 
Dual-Vane Pumps and Motors to 20 
psi, to 120 gpm, to 120 hp. Contr 
Valves to 2000 psi and 150 gpm. Cylir 
ders: Tele opic, Single and Double 
acting to 10” diameter, strokes to over 
ft 


~ AURORA PUMP DIVISION 


Aurora, tt 


{ 


AURORA Centrifugal Pumps to 8500 gpm 
and 600 ft. heads. APCO Turbine ty 

Pumps, 5 to 150 gpm, heads to 700 ft 
( jensate Return Units 800 to 100,000 


$q. ft. radiation, 
KINNEY MFG. DIVISION 


Boston, Mass 


High Vacuum Mechanical Pumps, single 
13 to 780 cfm, pressures to 01 
r Hg; two stage, 2 to 46 cfm, pre 
f to .0002 mm He; Mechanica 
t ter Pumps, 30 to 5000 cfm, pres- 
sures to .0001 mm Hg. Rotary Liquid 
Handling Pumps to 3000 gpm 


VACUUM EQUIPMENT DIVISION 
Camden, N. J. 

Complete KINNEY Vacuum Systems— 

Vacuum Furnaces (Arc, Induction or Re- 

sistance), Evaporators, Optical Coaters 

and Metailizers, TV Tube Aluminizers; Oil 

Diffusion Pumps, Gages, Valves and Oils 


FLUID POWER 


More pieces per hour, greater pre- 
cision, more functions from equip- 
ment, more goods to more people 
faster ... these are the areas wherein 
Fluid Power performs today’s 
miracles in production and distribu- 
tion. Engineers in The New York Air 
Brake Company are singularly well 
equipped with “know-how” and ex- 
perience to answer YOUR problems. 


HYDRECO Gear and Dual-Vane 
Pumps and Fluid Motors, Control 
Valves and Cylinders run the gamut 
of Industrial and Mobile Equipment 
applications . . . for machine tools; 
lift trucks; farm and construction 
equipment; conveyors; oil well, 
mining or lumbering machinery; for 
operating winches, cargo booms, or 
for hatch covers. Name a function 
on land or sea requiring push, pull, 
press, raise, lower or rotary motion, 
and the names HYDRECO and Dual- 
Vane are your answer. 


In the air-STRATOPOWER Hydrau- 
lic Pumps and Motors combine amaz- 
ing weight/horsepower ratios with 
equally amazing ability to perform 
dependably at all altitudes and high 
temperatures. 


In Liquid Handling, AURORA Centrif 
ugal and Turbine-type Pumps and 
KINNEY Heliquad and Rotating 
Plunger Pumps provide the practical 
and economical means for moving 
“anything that will flow through a 
pipe,” from gasoline to asphalt, 
KINNEY High Vacuum Pumps, pro 
ducing pressures down to 0.0001 mm 
Hg., afford still another important tool 
to make things better, faster and at 
lower cost. High vacuum is the new 
technique in many industries. 


What are your “MORE” problems? 
Are you fully aware of what Imagi 
native Engineering of The New York 
Air Brake Company can do to help 
you solve them? 


Complete your file of data on new developments in Hydraulic, 
Liquid Handling and Vacuum Equipment. Write for catalogs today. 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE + NEW YORK 17, N. Y. 
1957-12) 
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PRECISION “O” RINGS 


Quality proved by all ASTM Tests 


Precision “O” Rings made from Compound 830-70 meet 
or exceed all the SAE 120-R requirements for heat, oil 
resistance and other properties. 

100% better compression set. Remarkable superiority in 
300° F hot oil. 100% better Fatigue Test life. 

For manufacturers of automobile, machine tool, farm 
equipment and similar equipment, Precision Compound 


830-70 is your answer to positive long sealing life. 
Have a sealing problem? You'll find the answer at Pre- 
cision! There's a Precision engineer ready to help you. 
Get your free copy of our engineering data sheet on 
Compound 830-70. 


Specify Precision—first in Quality 


Srecision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 9, Oakridge Drive, Dayton 7, Ohio 
122- AUGUST, 1957 


Canadian plant at: Ste. Thérése de Blainville, Québec 
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wall construction. 


TANGENT FURNACE TUBES. 
The VU-55's furnace tube 
arrangement provides com- 
plete heat-absorbing, water- 
cooled protection onall furnace 
walls. Furnace maintenance is 
minimized, refractory expense 
is eliminated, heat absorption 
rates per sq. ft. are higher. 


TANGENTIAL FIRING. More 
than 20 years of application | 
experience have established 
the exceptional advantages of | 
tangential firing. About 90 
per cent of Combustion's large | 
utility installations use this | 
advanced method of firing. | 
Flame streams from the four | 
burners impinge upon one an- | 
other at high velocity, as shown, 
creating a turbulence unattain- 
able by any other method of 
firing. The result is rapid and 
complete combustion. As the 
gases spiral upward, they | 
sweep all furnace heating sur- 
faces, assuring a high rate of 
hect absorption. 


= 


4 


| : 
rts — as vee 
ag ] 
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DOUBLE WALL, PRESSURE-TIGHT CASING. The latest development 
in casing construction for pressure firing of boilers in the size class 
of the VU-55, this casing is designed to assure life-time tightness with 
minimum heat loss. Pressure firing permits the elimination of an 
induced draft fan with its attendant operating and maintenance 
costs. Construction consists of tangent tubes backed up successively 
by welded steel panels, 4 inches of high quality insulating material 
and an outer steel casing formed as shown to provide adequately 
for expansion and assure ample strength. Low heat loss and the 
tightness required for pressure firing are assured by this double- 


HIGH STEAM QUAL- 
ITY. Equipped with a 
large (60-in.) steam 
drum, the VU-55 has 
generous water capac- 
ity and steam reservoir 
space. C-E drum inter- 
nals assure high quality 
steam at all ratings. 




















STREAMLINED EXTE- 
RIOR. The over-all ap- 
pearance of the VU-55 
reflects the efforts of its 
designers to achieve a 
completely unobstructed 
casing, while retaining 
adequate access wher- 
ever required and every 
facility for convenient 
operation. There are no 
outside downcomer 
tubes, and ducts from the 
air heater to the burners 
ure located beneath the 
furnace floor, 





Custom Features, Standard Sizes, Advanced Design 


The VU-55, newest, of the C-E line of Vertical 
Unit Boilers, represents the closest approach 
to central station performance yet achieved in 
standardized boilers in its capacity range. 

Its design combines a number of time-tested 
and service-proved features, such as Tangential 
Burners, double wall, pressure-tight casing, and 
tangent furnace tubes. In addition, this bottom- 


supported unit requires no outside supporting 
steel, is economical of space and streamlined in 


appearance. 


COMBUSTION 


It is available in 5 sizes for capacities from 


50,000 to 120,000 Ib per hour. It is designed for 
3 pressure ranges (250, 500 and 750 psi) and 
can be equipped with a superheater to provide 
temperatures up to 750 F. Either a tubular or a 
regenerative air heater is available. 


The VU-55 Boiler is symmetrical in design, 


performs efficiently over a wide range of output, 
and is easy to operate and maintain. 


It is, in fact, the boiler with the custom fea- 


tures and the advanced design. 


ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N.Y. 
Canada: Combustion Engineering-Superheater Lid 8-97BA 


ail types of steam generating, fuel burning and related equipment; nuciear reactors; paper mill equipment; pulverizers; flash drying systems; pressure vessels; soil pipe. 
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It’s ELLISON for accuracy! 


DIAL DRAFT 
GAGES 


STRAIGHT 
LINE DRAFT 
GAGES 


Unit mechanism 

—reedily occess- 

ible or removed. 
Non-porallax 

pointers. All dia- 

fram types hove 

free-floating, long-life diafram : 
Sell type goges, Bulletin 122. 4 2” Knife edge bear. 
Diafram type, Bulletin 124, ings. Ask for Bulletin 122. 


INCLINED DRAFT | U-PATH 
GAGES ' STEAM 
| CALORIMETER 


Unit mechanism 


removed. One, two 
or three pointers. 


) 

' 

j 

! 

readily accessible or 
| 

: Powerful movement 
i 


Combines throttling, 
! separating and re- 
evaporating calori- 
! meter in a single 
] unit, Accuracy with. 


Also accessories and pitot tubes, | in 2° F. Simple to 
Ask for Bulletin 109. § use. Ask for Bulletin 118 


ELLISON DRAFT GAGE CO. 


552 W. MONROE ST. Since 1896 CHICAGO 46, ILL. 
THE ELLISON LINE ALSO INCLUDES; 


Constant zero under wide range 
in room temperature. Level and 
tube are replaceable in the field 
Stationary and portable types 


“MONOBALL” 


Self-Aligning Bearings 





For types operating under high temper- 
ature (800-1200 degrees F.). 


under high radial 


ANALYSIS 


Stainless Steel 
Ball and Race 


Chrome Alloy For types operoti: 
Steel Ball and Race ultimate loads ( 893,000 Ibs.). 


Bronze Race and { For types operating under normal loads 
Chrome Stee! Ball with minimum friction requirements. 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 


neering Manual describing complete line. Dept. Me-57. 


SOUTHWEST PRODUCTS CO. 


MONROVIA, CALIFORNIA 


Draft Gages, Bell and Diafram—Inclined Draft Gages — Portable Inclined 
Vertical Tube Gages Vertical Tube Gages Oil, Heavy Liquid and Mer- 
cury — Bingle and Multi-Tube-Saturator Gages—U Gages — Stationary and 
Portable Air Filter Gages— Dial and Inclined Tube Types — Pitot Tubes 

—U Path Steam Calorimeters—Portable Gas Analyzers-Orsat Type MOUNTAIN AVE 











Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE inc. 


SECURITY...TOP WAGES...CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with leading organizations 
Employer pays fee in many cases. 

Under the auspices of the Four Founder Engineering Societies and affiliated with other 
renowned Engineering Societies, E.S.P.S. offers many years of placement experience in 
addition to world wide contacts. 

Write for E.S.P.S. weekly Bulletin of Positions Available .. . See a partial listing of available 


positions in Personnel Section. 
DON'T DELAY—REGISTER TODAY 
Offices In Major Cities In U. S. 


San Francisco 
57 Post St 


Detroit 
100 Farnsworth Ave 


Chicago 
84 East Randolph St. 


New York 
8 West 40th St 
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There’s a TERRY wheel turbine to meet your specific needs! 


SOLID-WHEEL DURABILITY 
COMES IN ALL SIZES... 


up to 2000 HP 


Wherever you need dependable turbine 
drive up to 2000 HP—and strength and 
durability are major factors ~— Terry solid- 
wheel turbines are specifically equipped 
for the job. For, within their simple, 
sturdy casing is a rugged one-piece wheel. 

You choose from a broad selection of 
sizes for all mechanical drive applications 
—with each Terry wheel turbine accurately 
proportioned to fit the operating condi- 
tions. From the smallest to the largest, 
these rugged turbines have: 


Solid one-piece wheel. 
Large radial and axial clearances. 
Double rim protected blading. 





Individual nozzle control. 


Dependable and durable governor. 

















@ Heavy dust-proof bearing and governor 
Terry wheel turbine housing. 

with cover removed to 
show the solid wheel. 
There are no separate 
ports to loosen or 
work out. Blade clear- 
onces are generous. 


@ Independent overspeed trip with sepa- 
rate valve, 

@ Sturdy casing design. 

@ Strong and easily inspected steam 
strainer. 

@ Truly accessible construction, which 
makes inspection of the interior parts a 
simple matter. 

For full details, send for @ copy of bulletin S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT.1208 
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belted and e t ; voss 2 
VALVES 


in your | 


aon 4 


LESS MAINTENANCE, FEWER SHUTDOWNS 


for your COMPpressSOF. (oir, gos, ammonia) 


¢ up to 40% more valve area » minimum pressure 
loss + higher efficiency » less power consumption 
¢ normal discharge temperature + quiet, vibration- 
free + utmost safety + lower operating costs 


VOSS VALVES are made to specifica- 
tion, machined from solid stock (not cast) 
~VALVES and PLATES are of heat- C 
, ae Jur detailed 
treated alloy or stainless steel; PLATES proposal will be 
are machined, not stamped, and ground — sent without 
for precise close-tolerance fit; are dimen- obligation. 
. sionally stable...ductile...resist fracture, = _ — ais 
i. @ a high temperatures and corrosion...with- pone otmosibes 
‘ ro : stand fatigue. SPRINGS, of heavy rec- 


. 


el woe 


tangular sections and large diameters, 


+ i) d ws ¢ r i al € rel ms add to dependability and safety. 


Designed for high-volume aif movement OSS INWIs5 H. HY 
785 East 144th Street 


against resistances %" S.P, Featuring new, 

wider 4-blade “Macheta” Airfoil propellers, rere 
“LS” fans are available in ring, duct or square 

panel types. Standard construction features seneneamerss ENGINEERING 

mean lower initial costs, with more efficient July, 1987 CARD INDEX Vol. 79, No. 7 
operation. Aerovent “LS” fans are the practical 

solution to all standard air-moving problems. ag > A eenpnendlat gal emeiniae ae 


Special motors, propellers, coatings available ry - inserting Problems in the Hanford Separation Plants ane 
‘ *,* - ’ 4 
for corrosive conditions. Gas- Turbine Maintenance in Severe Service, R C. Hill 639 
Gas-Turbine Automobiles, ] H Weaving and A. Carelli 43 
Distinguishing Characteristics of Mechanical Engineers, G R 
Nett Cowing 
Is ring type fans Notes on Catalytic-Cracked Fuels. KE. H. Weston 
i ; ivaet. Statistical Quality Control for Small Plants, Allan Fredhold 
Available bart belted or direct Component Fatigue Analysis for Maintenance, R. J. Laux 
driven, with ring accurately editorial 
drilled to facilitate installa- Bricfing the Record 
; ” ” . sitios *hoto Briefs 
tion. 12 to 45”. Capacities Busansan Ges ver 
to 32,000 CFM, ASME Technical Digest 
Comments on Papers 
Ne" Reviews of Books 
Is square panel fans Books Received in Library 


Easily mounted in any position Roundup 
ASME News 


with 4 bolts. For air supply or 
exhaust. Heavy welded-steel 
construction. High-volume air 
movement, Sizes 24” to 48”. 


es 
r “, 


648 





“Is” duct fans 


Designed for use in all 
standard duct systems. 
More efficient perform- 


ance at lower speeds, “SHANDY * POCKET SIZE * LOOSE LEAF 


against static pressures to 
"<< 77 ” ” 
% 8. P. Sizes 24 to 48 . Printed on loose leaf, six hole, 6-4" x 3-44" bond paper, each book contains about 
1” of technical data, presenting condensed, accurate and essential material 4 1 2 5 
; | for the engineer, technica! worker, business man, student aod teacher eech 
Write for Bulletin 750-A (Belt-Driven) Arehtecture Surveying Metals 
or 775 (Direct-Driven) Home Heating Surveying Tables Metallurgy 
iMumination _ Highway Engrg Desig Hydraulics 


Rated in accordance with Standard Test (ea — on yb Teleorten.t iM 


he ropes Cede and U.S.0.C. Comm Std. CS178-5!. Materiats Electricity, AC 
Power Transmis- Electricity, OC 





Analytic Chem- Physical & Ther- 


sion Machinery AC Motors & 
/ ay h dy Generators 
( . Conerete Tables & Charts Transformers, 
ping tetry medynamic Data 
y 4 Write for FREE catalog (over 2000 listings) See for yourself how helpful LEFAX can t 
F A N C 0 4 ! N C you. Send 61.25 for each book, or $6 for any five books heted iheoe o —- 
’ \ Pp 


qua, Ohie LEFAX PUBLISHERS Dept. ME-87 Phila. 7, Pa. 


Ash and Beach $ 
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BEARINGS 


Another cost-saving application of Amplex Powder Metallurgy 


With a modern power saw—easy does it. It’s 
easier on the inside, too, because this manufacturer 
has equipped vital components with extra tough, 
greater wear resistant OILITE precision parts. The 
manufacturer’s report indicates that OILITE 
powder metal sprockets and gears offer greater 
wear resistance than alloy steels. 

Furthermore, in using OILITE precision parts 
the manufacturer of the power saw realizes sub- 
stantial cost savings over parts fabricated by any 
other process. 

What this manufacturer is accomplishing with 
OILITE precision parts, you can too. Or, perhaps, 


in your case OILITE self-lubricating bearings and 
bearing materials can help you lick the problem of 
providing lubrication in hard-to-get-at places, In 
permanent metal filters, too, OILITE provides a 
wide choice of shapes, sizes and porosities to meet 
product requirements, 

Amplex—volume producer of Chrysler-engi- 
neered powder metal components—can meet your 
production schedules with on-time deliveries in any 
quantity. 

Helping solve the problem of others is a daily 
occurrence at vee my This Chrysler-Amplex 
engineering service is available to you too. 


Only Chrysler Makes Oilite* 


CHRYSLER CORPORATION + 
Representatives and dealers located throughout the world 


*O:LITE is o 
registered trademark 


¢ FINISHED MACHINED PARTS + 


PERMANENT METAL FILTERS «+ 


AMPLEX DIVISION 


DETROIT 31, MICHIGAN 


FRICTION UNITS «+ 


FERROUS AND NON-FERROUS METALS 
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if you have a bearing problem, 


74 ? 
S ebb dd GEYSZ4 ELECTRONIC 


here is | CRANE SCALES 


your 
| Weighs heavy loads 
answer. ee suspended from crane 


hook. Printer, located 
in erane cab or other 
convenient location, 
records weight on tape 
or cards. New com- 
pact printer only 22” x 
18” x 10'5” 


Entire assembly designed for prompt and 
easy installation. Now available at new low 
cost. Capacities 5, 10, 15 tons. 

You can solve your bearing problems in the research Write for Free Ametren Brochure 9 


and development stages or on the assembly line by 
specifying custom-fabricated Flexible Bearings 


by Bushings, Ine. im STREETER-AMET COMPANY 


For when you design Flexible Bearings by Bushings, Inc. GRAYSLAKE, ILLINOIS 
IN as original equipment you design noise, shaft-wear, 





vibration, shock and misalignment OUT. 


Flexible Bearings by Bushings, Inc. have a mechanical 
bond between the flexing medium and the inner and 
outer members. They are available in two types: 
‘TORSIONAL for oscillating movement; PROTECTIVE for 
insulating solid bearings against load, sudden shock, 
misalignment and noise transmission. 

Flexible Bearings by Bushings, Inc. are custom-fabricated 


to YOUR specifications —to do the job you want done. 


So, for fast, authoritative engineering help on your 
bearing problems or needs —on the production h d 
line or the drafting board-—write Harvey G. Moore when you nee 


at the address below. Literature Searches 
Translations 

Books on Loan 
Photoprints 


han 1 
For more than 15 years Microfilm Copying 


Bushings, Inc. has custom- 
fabricated bearings in a 
ae 4 te Ng varocevcen | suemrN THE ENGINEERING SOCIETIES LIBRARY 
dtareit ainaatiaiamare grind” | shal moaning, Hat 29 W. 39th Street, New York 18, WN. Y. 

—— Mr. Ralph H. Phelps, Director 


Please send me information pamphlet on services 
available, and their costs. 








Name . 
Street 


4358 COOLIDGE HIGHWAY + ROYAL OAK, MICHIGAN “g ME-8 
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Waldes Truarc grip rings used on die-cast studs 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
parts to studs of the zinc die-cast bose of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—reploce nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminote extremely 
costly rejects. 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They‘re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


For precision internal grooving and undercutting.. 


- TRUARC 


WALDES KOHINOOR, INC. 


=) 


WALDES TRUARC Retainin 1 Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the foliowin 
2 All, mie 2,416,852; 2,4 2,428,341; 2,439,785; 2,441,846; 2,455 165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487, 
2, ; 2,546,616; 2,547,263; 2,558, 704; 2,574,034; 2,577,319; 2,595, 787, and other U. $. Patents pendin 


ENGINEERING 


47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. 





Pivot Assembly of shift iever (A) is secured by a single 
Waldes Truarc Grip Ring and washer Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts, BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances are 
avoided and expensive rejects eliminated. 





different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


-Waldes Truarc Grooving Tool! 


CO ee re en ee ee FF PP Pe, a om 


Waildes Kohinoor, inc., 47-16 Austel Place, L. 1. C. 1, 6.7. 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 








pe 


AUGUST, 


| | 
| | 
| (Please print) 
| Nome... j 
| Title... | 
DS Og Spinks De ti 

eee; 


U. S. Patents: 2,382,948; 2,411,426; 
+ 2,491,306; 2 491,310; 2,509,081; 
g. Equal patent protection established In foreign countries. 


1957-129 
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For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 


STAINLESS STEEL 
SEATS AND DISCS 


@QOE 150 lb.  200lb.  300lb. 350 Ib. 


A—No. 225P. 350 WSP S50F, 1000 WOG * Oversize Stems, made of high tensile strength silicon- 
B—WNo. 260P 300 WSP 550F, 600 WOG bronze, assure long life. 


C—No. 245P .. 200 WSP 550F, 400 WOG ; 

D—WNoe. 237? .150 WSP SOOF, 300 WOG e Rugged Body Hexes, are flat on top; do not inter- 

E — “500 Brinell” Staintess Stee! Plug Type Seat and Disc fere with wrench gripping body-to-bonnet union ring 
connection. 


* Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 

* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.” Makes turning easy even 
when wearing greasy gloves. 











Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 
* Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


* Deop Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: GUD auoy steet prooucts CO. Caius CONOFLOW CORPORATION @ M&H VALVE & FITTINGS CO. 
sw SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
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positions open + positions wanted «¢ equipment, material, patents, books, 


eb ge 
instruments, etc. wanted and for sale «+ representatives ¢ sales agencies + 
O n {os business for sale « partnership «+ capital « manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 
number, care of “Mechanical Engineering,’’ 29 West 39th St., New York 18, N. Y 


RATES: Classified advertisements under this heading In MECHANICAL ENGINEERING are inserted at the rate of $1.70 @ line. $1.35 @ line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $28 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication 








SALES ENGINEERS 
POSITIONS OPEN Recent Engineering graduates, preferably M.E., for ap 


RESEARCH IN proximately one year inside sales training prior to 
assignment to a territory. Sead complete resume to 


Personne! Department 


DEVELOPMENT ENGINEER: MECHANICS Seat el Bechstein Comat 


1200 West 145th Street 
East Chicago, Indians 








Very creative mechanical engineer with 

at least five years’ experience for develop 

ment of new switches and special devices. for analytical mechanics research in elastic 
and plastic stress-strain characteristics of 


Growth opportunity for an original 
thinker. Please send resume to metals as 7 to static and dynamic PROJECT ENGINEERS 


problems of metal working and fabrica 





Skilled, experienced engineer required 





Mr. M. H. Nelson tion, and for the generation of design 
MICRO SWITCH strength data for new structural applica Permanent staff positions open for gradu- 
Division of Minn.-Honeywell Reg. Co. Cone. ate mechanical engineers with 3 years’ 
Freeport, Illinois Salary, commensurate with experience minimum experience as Project Engineer 
and training, reflects the responsibilities 
in design of steam electric power plants, 





and opportunities of this position. Ex 
cellent benefits program including life Salary will be commensurate with experi- 


insurance, retirement and savings plans, ence and ability. Excellent working condi- 
Moving and relocation allowances. 
tions. Liberal company benefits. 


’ 
SYLVANIA § Location in the unexcelled Pacific Please give full detalls—including per- 
Northwest—-the most desirable living and 
sonal data, education, experience and 


EXPANSION CREATES working area in the nation. 
N F W R E § FAR C H All inquiries will be considered promptly eHary COGree te you Sept. 
and in strictest confidence. Write or call collect, to: 
AND DEVELOPMENT Write: THE KULJIAN CORPORATION 








Mechanical Engineers 


OPPORTUNITIES Depetuent of Malerpieal Reveech Engineers » Constrectors 
Kaiser Aluminum & Chemical Corporation 1200 N. Broad $t., Phila. 21, Pa. 





IN CALIFORNIA Spokane 69, Washingt STevenson 2-9000 


Creative assignments in re- 
search and development are 
offered in Sylvania’s Electronic . . 
Defense Laboratory in the San WANTED "4 Fn neers interested 
Francisco Bay area for Me- ad g 

chanical Engineers to work on 


sleetroniecountermensure ny in sales assignments that 


tems and equipment. 


Specie experience in i might be anywhere in the world! 


tary design or electro-mechani- 
cal fields is desirable, but not 














required, More important, Free to travel? 

applicants should possess ini- Like the idea of an overseas opportunity ? 

tiative, imagination and crea- 

tive ability. Caterpillar Tractor Co. (world-wide sales last 
year: $686 million) is accelerating its long-range 

The Laboratory is located only Foreign Trade expansion, Needed are engineers for 

5 miles from Stanford Univer- field assignments (Sales). 

sity .. . and our liberal em- ot? 

If you are an experienced engineer or a 1957 


ployee benefit program includes 
part-time off, with pay, for 
advanced study at Stanford or 
other nearby universities, with 
reimbursement of half the 


graduate, alert, adventurous, 35 years of age or 
under, this could be your introduction to a future 
without limit. Salaries compare favorably with 
industry levels and will be determined by your ex- 


tuition perience and capabilities. 

You will receive two or three years’ training in 
ver mere eins Ee oF Peoria, Illinois, a pleasant metropolitan area of 
our opportunities with Sylvania Me a es snegte 
: 250,000. Then, overseas with stateside leaves every 


in California please send a resume 


to Paul F. Kent. two years. 


You need not send us a detailed résumé. Just 
ELECTRONIC DEFENSE LABORATORY write or call in person (in complete confidence, 
of course). 


yy SYLVANIA yy Employment Dept. FE 
SYLVANIA ELECTRIC PRODUCTS INC MR. Pp. 4 PERRY Caterpillar Tractor Co. 


Box 205, Mountain View, Calif. Peoria, Illinois 
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Engines do belly, at 
BENDIX PRODUCTS DIVISION 


You'll work with the 
_ LATEST EQUIPMENT 


and the most experienced 


YOUR FUTURE 


is with the 
industry of tomorrow 


A LEADER IN THE FIELD OF NUCLEAR PROPULSION 


MECHANICAL 
ENGINEERS 


The Reactor Development Division offers a challenge to 
Mechanical Engineers ready to accept responsibility in 
designing and developing complete atomic power plants. 
Sixty-seven per cent of our requirements for technical college 
graduates call for Mechanical Engineers. 

The nation’s largest privately owned nuclear engineering 
and development center is now in operation on a 535 acre 
site midway between New York and Boston. Ours is a 
dedicated hardworking professional team. Many of us are 
taking work under a Company Sponsored program for 
advanced degrees at the nearby Hartford Graduate Center 
of the Rensselaer Polytechnic Institute. 

CE has a long-established and outstanding record of job 
stability, stressing promotion from within. There are many 
liberal employee benefits. 


Our Engineering Departments are: Core Manufacturing, 
Development Laboratory, Materials Development, Power 
Plant, Prototype and Reactor. 

NEW POSITIONS FROM BEGINNING TO 
SUPERVISORY LEVELS 
Development Process 
Equipment Production 
Mechanical Systems Testing 
Operating/Training Shielding 
Plant/Reactor Design 


REACTOR DEVELOPMENT DIVISION 
WINDSOR, CONN. 


| am interested in the following position 


Name 


COMBUSTION ENGINEERING, INC. 


at any one of these 
STIMULATING JOBS 


SYSTEMS ANALYSIS + HYDRAULIC CONTROLS 
SERVOMECHANISMS 
ROCKET CIRCUITRY - HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 

TRANSISTORIZATION + TESTING + VIBRATIONS 
STRUCTURES & STRESS 

ELECTROMECHANICAL DESIGN + AIRCRAFT 


If you are interested in 4 good starting 
salary and a successful engineering career, 
send a summary of your educational and 
practical background to: 


Administrative Engineering 
Bendix Products Division 
203 Bendix Drive, South Bend, Ind. 


c 


& 


PRODUCTS 
DIVISION 


The broader the base 
the brighter the future 


it just makes good sense—the range of job oppor- 
tunities is far wider and advancement opportunities 
greater with a company operating on the sound 
City basis of diversified engineering and manufacturing. 


Submit Resume to iddensn 
Frederic A. Wyatt 
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new technique helps Los Alamos scientists 
take a sharp look at shock waves 


The electron densitometer shown above was designed and built at 

Los Alamos Scientific Laboratory to study the structure of shock waves and to investigate 

the fast reactions associated with strong shock and detonation waves. This instrument provides 
space resolution of less than 0.2 mean free path under normal operating conditions. 

It is believed that this is the first application of electron beam techniques to the 


direct measurement of transient flow phenomena. 


If you are a scientist or engineer of superior qualifications, interested in a creative atmosphere 
with a minimum of administrative detail, you are encouraged to write for an 

illustrated brochure describing the laboratory facilities and the delightful family 

living conditions of Northern New Mexico. 


DIRECTOR OF PERSONNEL 

LOS ALAMOS SCIENTIFIC LABORATORY 
DIVISION 2007 

LOS ALAMOS, NEW MEXICO 


scientific laboratory sn dibvietitinesittie tablbdatery 


OF THE 


UNIVERSITY OF CALIFORNIA is a non civil service operation of 
the University of California for the 


LOS ALAMOS, NEW MEXICO U.S. Atomic Energy Commission 





JFFERS YOU SECURITY 


long-standing policy of decen 
Talitislhicae. opportunities for 


Mechanical Engineers and 








DEVOTEE Ke 
li NESTERUNGIE 


<P, 
y an — MISSILE GUIDANCE 


—JET ENGINE FUEL CONTROLS — COMPUTERS 
COMMUNICATION EQUIPMENT — CIVIL DEFENSE 
AVIATION —AUTOMOTIVE ELECTRONIC PRODUCTS 





AC'S new, modern 225,000 
square feet, glass-masonry, alu- all offer you personally, opportunities that demand 


minum plant (being built in sub- ‘ 2 : : : 
, investigation. To arrange personal, confidential 


urban Milwaukee) is another step 
in GM's Electronics Division's interview in your territory, write today to 
Permanent, Progressive Program. ar “ — pe 

v 3 : Mr. Cecil E. Sundeen, 


Supervisor of Technical Employment. 


For a confidential opinion as to how YOU . a" AC THE EL ECTRONICS DIVISION 


can fit BEST in ovr Challenging Program 


wr tw fade. General Motors Corporation 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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ERONAUTIC, 





INSTITUTE 
* THE 


L SCIENCES 


Don Walter, B.S. M.S., achieved an outstanding academic record at Cal Tech, Class of 
‘40, while earning seven varsity letters. Today as Vice President in charge of Engineer- 







ing and Van Nuys Operations, Don utilizes his technical and teamwork background to 
lead Marquardt’s engineering and development manufacturing. He is an example and 
exponent of Marquardt’s management philosophy. 


ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is nO ENGINEER/BARRIER. 


Marquardt is guided by a management team with 
an engineering philosophy. 


This management team is familiar with, under- 
stands and respects the contributions of engineers. 


This engineering philosophy eliminates all traces 
of the ENGINEER/BARRIER—that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 
nel, 16550 Saticoy Street, Van Nuys, California. 





marquardt sions 


FIRST IN RAMJETS 


OGDEN, UTAH 






Associate Engineer Donald A. Patterson dem- 
onstrates a problem in pluggable unit layout. 


You'll find a 
new challenge 


DEVELOPING 


the world's 
largest 


computers 
at 


The design and development 

of SAGE (Semi-Automatic Ground 
Environment) computers, part 

of our nation’s radar defense system, 
offer stimulating new challenges to 
creative engineers at IBM Kingston. 


Projects currently in process include; 
Digital and analog systems. . . 
advanced circuitry . . . electronic 
packaging . . . communications 
engineering . . . simulation studies . . . 


air traffic control . . . automation. 


If you are an electrical or 

mechanical engineer, a mathematician 
or a physicist -and want to do 
development work—you owe it 

to yourself to investigate the exciting 
possibilities that SAGE computers 
offer you at IBM Kingston, 


eGialer-icola 


Computer Student Stanley J. Ostrowski studies 
wave forms in the IBM Computer Engineering 
School laboratory. 


Field Engineering Instructor Joseph Rechloff 
explains basic display console functions at 
IBM, Kingston, N. Y. 


Associate Engineer Robert M. Blake points out 
a feature of an advanced magnetic tape circuit 
development. 


Staff Engineer Michael S. Zucker and associ- 
ates plan electronic digital computer systems. 


POR DETAILS, 

just write, outlining background 

and interests, to: 

Mr. R. A. Whitehorne, Dept. 50S 

Mgr. of Engineering Recruitment 
International Business Machines Corp. 
590 Madison Avenue, New York 22, N. Y. 





MILITARY 
PRODUCTS 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PROOUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPMENT 








Plants ond laboratories: Endicott, Kingston, Owego, Poughkeepsie, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Coif. 
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MECHANICAL ENGINEERS are using their skills in the de- ELECTRO-MECHANICAL ENGINEERS are constantly faced 
sign and development of new mechanisms required for business with the problems of capturing information from the various 
machines and for those mechanical products which are associ- input devices and converting this information into a usable form 
ated with electronic data processing equipment. for subsequent use in data-handling equipment. 





ELECTRONIC ENGINEERS enjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company's computer 
in the development of new types of circuitry and components research since 1938 are developing an economical, flexible digi- 
which are necessary to maintain leadership in the competitive tal computer to meet the requirements of all record-keeping 
field of record-keeping automation. applications. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions . . . 

Act at once! Send resumé of your education and experience to Employ- 
ment Department, Technical Procurement Sec. \i The National Cash 


Register Company, Dayton 9, Ohio. 
THE NATIONAL CASH REGISTER COMPANY 
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BENDIX OFFERS THE FINEST 
GUIDED MISSILE OPPORTUNITIES 
IN THE MIDDLE WEST 


It isn’t often that you can combine ideal 
living conditions with outstanding ad- 
At Bendix 


Guided Missiles we sincerely believe we 


vancement opportunities, 
can offer you both. 

We are sure that you would enjoy 
living in an attractive community con- 
venient to metropolitan centers and 
recreational areas 

And, we are equally confident that as 
prime contractor for the important and 
successful ‘Talos Missile, no one can offer 
a greater variety of interesting and 
challenging job opportunities in the 
guided missile field 


If you would like proof of these strong 


NAME 


‘ 


ADDRESS 


' 


TPP Te a. 


cit’ 


Le mame eee eee ewe ew ewe we eee ewww we 
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Bendix Products Division— Missiles 

409 J, Bendix Drive, South Bend, Indiana 

Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future in Guided Missiles” 


statements, why not fill out the coupon 
and send for a copy of our thirty-six-page 
booklet “Your Future in Guided Mis- 
siles”. It not only gives a detailed story 
of guided missile operations, but it also 
presents interesting facts about living 
conditions in the area, the many special 
employee benefits, and the wide range 
of specific job opportunities we have to 
offer. 

Send for your copy of “Your Future 


’ 


in Guided Missiles’’ today. 


Bead” — prime contractor 


for the TALOS MISSILE 


-—--—-—--------7} 


STATt 
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DEVELOPMENT ENGINEER 


To supervise the development 
and design of a wide variety of 
Power Transmission Devices 


Excellent opportunity with 
reputable manufacturer now 


engaged in this business 


Middle 


Location Atlantic 
area 

Give full particulars, educa- 
tion and experience. 


Address CA-6275, % “Mechanica! Engineering 








SALES ENGINEER 


Excellent opportunity with midwest 
manufacturer of mechanical power 
transmission components. Desire man 
experienced in sales engineering work 
with OEM and industrial distributor 
sales. Salary and expenses—Age 27-35 
preferred but not necessarily a require- 
ment. Send photo and complete re- 
sume. 


Address CA-6247, % “‘Mechanical Engineering.” 











LESS THAN HALF A DAY 
FROM THE U.S.A. 


Attractive staff itions available with 
affiliates of STANDARD OIL COMPANY 
(N. J.) in South America and the Caribbean 
area: 

MECHANICAL AND INDUSTRIAL 
ENGINEERS 
MAINTENANCE ENGINEERING— 
Studies, surveys, economics, trouble shoot- 
ing to improve mechanical work efficiency, 
new equipment evaluation, standards, me- 

chanical work systems and procedures. 
PLANNING ENGINEERING—Short, 
intermediate and long-range planning and 
follow up of mechanical work force for 
maintenance and construction work, con 
tract preparation and follow up, coordina 
tion of all manpower planning activities. 
Liberal salaries, benefit plans and vacation 
policy 
—WwRITE— 
Giving age, complete address, marital 
status, education and details of previous 
experience to: 
BOX 308-M 
RADIO CITY STATION 
New York 19, New York 
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Left to right: J. M. Motis, Equipment Installation Group Engineer, 
G. H. Estabrook, Department Manager of Airframe Propnision and Internal 
Systems, and A. R. Schroter, Senior Structures Design Engineer discuss 
design vehicle nose structure and related equipment. 


CHART-WEIGHT SAVING PROGRESS 











FOR MISSILES 












Major programs at Lockheed Missile Systems require a 
high order of achievement in structural design. 

Emphasis is on new ideas, new techniques, new approaches, 
A number of positions have been created for engineers to: 


s Design missile structures to an optimum strength-weight 
ration using newest material and fabrication methods; 


s design models required for analysis of aerodynamic, 
thermodynamic and propulsion data; 








. 8 outline and supervise structural tests required to prove the 
structural integrity of missiles; 


40 « control structural integrity at both test and manufacturing levels. 
Se 
MISSILE SYSTEMS DIVISION Assignments are of a most advanced nature. Creativity and the 


ability to exercise individual initiative are essential to fill positions 

open on Lockheed’s Sunnyvale, Van Nuys and Palo Alto Staffs. 

SUNNYVALE, PALO ALTO, VAN NUYS Engineers possessing these attributes are invited to write the Research 
CALIFORNIA and Development Staff, Sunnyvale 24, or Van Nuys 12, California. 


LOCKHEED AIRCRAFT CORPORATION 
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«pm with UNIVAC 


People sit up and take notice when you say you’re with Univac.® The mere mention 
of this world-famous organization sets you apart as someone interesting and important. 
And rightly so... for at Univac you'll be involved in some of the most fascinating 
scientific work of our day. You'll contribute to research and development that are com- 
pletely revolutionizing concepts of national defense, scientific research, business and 
industry. 

Investigate the outstanding opportunities now open to you at Univac — world leader 
in the most exciting, fastest-growing industry of our times. 


Remington. Hand. Univac. 


DIVISION OF SPERRY RAND CORPORATION 















Check the following openings at any of these three locations 


PHILADELPHIA, PA. SO. NORWALK, CONN. ST. PAUL, MINN. 
MECHANICAL ENGINEERS (ELECTRO) — Devel MECHANICAL ENGINEERS: Graduates BS and MECHANICAL ENGINEERS: For development 
opment of computer input-output devices and MS levels. For development of automation in engineering work in computer input mecha- 
servo-mechanisms. Research and development struments computer input and ovtput nisms consisting of cards, tapes and keyboard 
work in the field of small, high-speed, elec- mechanisms .. . memory devices. includes devices and high-speed output printing mech 
trically-actuoted mechanisms where ultra paper and magnetic tape handling equipment, anisms, Will yom cabinet structures, com- 
reliability is a must. Send complete resumé to punched cord equipment, printer, magnetic ponent packaging, cooling and ventilating sys- 
Mr. James Drumm, Dept. PA-4, 1900 W. Alle storage drums, and machine design in me tems and miniaturized components. Send com 
gheny Ave., Philadelphia, Po chanical and electro-mechanical fields. Send plete resumé to Mr, R. K. Patterson, Dept 

complete resumé to Mr. Robert Martin, Dept 5SA-4, Univac Park, St, Pav! 16, Minn 


NA.-4, Wilson Ave., South Norwalk, Conn 





® Registered in U. S. Patent Office 





ENGINEERS ae ONTROL 


You Have An Excellent Future Working For Expanding and diversified organization 

has permanent and interesting openings 

CATERPILLAR TRACTOR CO. bo topical C Engineer ad Manag 

ers at several locations. Please submit 

complete details of education, experi- 
THE ence, and earnings in confidence to: 


WORLD'S WILLIAM PLANT, CENTRAL PERSONNEL 
LEADER 7 ena ena 


In the field of Crawler Tractors, Motor Graders, Diesel 
Engines and Earthmoving Equipment. 
POLYETHYLENE SALES 


Due to vast expansion program, excellent opportunities 
exist in our Sales (Graduate Engineers), Service, Research, Spencer seeks a man with enthusiasm, 
drive, and a desire for future progress in 


Manufacturing and Engineering Departments for: eo sales or technical assignment. 
Plastics processing experience and/or 

Mechanical Metallurgical sales experience desirable but not neces- 
sary. Location would be east coast or 

Electrical Chemical mid-west. Excellent opportunity for fu- 


Civil (Recent Graduates) Physicists ture advancement exists in a rapidly vx- 


anding organization where annuai sales 


Agricultural Architects -_ reached $45 million. Please send 


Mathematicians (Computers) Estimators resume of your experience to: 
Interested applicants may send resume to Mr. P. C. Perry, Camaiiiicedine: 


Professional Employment Co-ordinator. All inquiries will 610 Dwight Building, Kanses City, Missouri 
be treated on a confidential basis. He ietial 
EMPLOYMENT DIVISION Use a CLASSIFIED 


CATERPILLAR TRACTOR CO. ADVERTISEMENT 
Peoria, Illinois | for Quick Results 





























Idea company needs idea men— 
This can be the break you’ve waited for 


As Chrysler Corporation looks to the future, it needs 
men who do the same; men whose “forward look” is 
toward greater, more rewarding careers. Men whose 
ability is equal to the opportunity. 





As you'd expect, engineers who create the 
. . ‘ ati . . , , ae? idea cars, like the ‘‘Flight Sweep |!'' shown here, offer evidence of the way 
hrysler ¢ orporation tomorrow find valuable “extras Chrysier designs its future with continuing industry leadership in mind. 


in careers with the industry leader. For example— Chrysler needs—and respects—the creative engineer. 


© top people to work with Writing a letter today could be the turning point of 

your career. If you're a sound, creative engineer with 
* flexibility and freedom something to add to the Chrysler team, let us hear 
* good pay from you. Write Mr. L. C. Bettega, Technical Per- 
* fine opportunities to get ahead sonnel Recruitment, Chrysler Corporation, Engineer- 


© extra rewards for the outstanding job ing Division, P. O. Box 1118, Detroit 31, Michigan. 
* chance to study at the Chrysler Institute of CHRYSLER Corporation 
Engineering and other graduate programs 
ENGINEERING Division 


* opportunity to learn from the recognized 
authorities in the field > 
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GENERAL ELECTRIC SELECTED TO DEVELOP GUIDANCE AND 
FIRE CONTROL SYSTEMS FOR NEW NAVY MISSILE, POLARIS 


New Group Forming as Missile & Ordnance Systems Department 
of G.E. Adds Navy Project to Nose Cone Development Program. 





Poranis is the most challenging development un- 

dertaken by industry for the Navy since the 
nuclear propulsion program. It is an Intermediate 
Range Ballistic Missile, whose specifications call 
for launching capability from both surface vessels 
and submarines. 


PROBLEMS UNIQUE IN MISSILE TECHNOLOGY 





SHIPBOARD LAUNCHING: INITIAL CONDITIONS 
«5 Yaw 


} HEAVE % ROLL 









STABLE PLATFORM 
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TARGET BEARING 











The diagram above presents the primary parameters in- 
volved in shipboard launching of a ballistic missile in its 
simplest form. 


For Polaris, MOSD must not only surmount these initial 
conditions but solve fire control problems more complex than 
heretofore encountered. Pinpoint accuracy in missile guid- 
ance is an impressive accomplishment under the most favor- 
able conditions. But how do you achieve it with a missile 
hurled from a moving platform and aimed at an object 
approximately 1,500 nautical miles away? 


In addition, the Polaris guidance and fire control systems 
must also operate effectively under the difficult conditions 
created by submarine launching. 


HOW IS MOSD EQUIPPED TO SOLVE THESE PROBLEMS? 

As prime contractor for IRBM and ICBM Nose Cone Devel- 
opment, MOSD can draw on a reservoir of top level experi- 
ence and skill. This G-E department also has a backlog of 
significant experience in the development and manufacture 
of Naval Fire Control Equipment, such as range-finders, 
computers and radar antennas, 
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NEW OPPORTUNITIES FOR ENGINEERS 
WITH EXPERIENCE IN THE DEVELOPMENT 
OF GUIDANCE & FIRE CONTROL SYSTEMS 


A new group is now being formed to work on Polaris Missile 
Sub-Systems at MOSD. It will be located at Pittsfield, Mass. 
in the heart of the Berkshire resort and vacation area. 
Openings are at all levels for men with experience in: 


GUIDANCE & ELECTRO-MECHANICAL COMPONENTS 

Design, evaluation of guidance and fire control equipment 

Design, development of electro-mechanical components and 
servomechanisms 

Design, development, evaluation of inertial components, synchros, 
pick-offs, accelerometers, stable platforms, platform gimbals, 
verticals, etc. 

Design, development, fabrication of analog computers for guidance 
and fire control systems 











GUIDANCE & CONTROL SYSTEMS 

Mathematical analysis, feasibility study of control systems and 
techniques 

Synthesis, design, evaluation of guidance and fire control systems 

Laboratory development, testing, modification of control systems 


ELECTRICAL & ELECTRONIC COMPONENTS 

Development of amplifiers and associated circuitry 

Development, packing of electronic, magnetic, transistor servo type 
circuits and components 

Reliability, evaluation, analysis of electronic circuits and 
components 

Design, development of fire control consoles 

Systems integration, design of electrical and electronic components 

Development of electronic and solid state devices, semi-conductors, 
new transistor applications 


OPPORTUNITIES OPEN ON OTHER MISSILE PROGRAMS 
Engineers and Scientists with experience in other areas of 
Electrical Engineering, Aeronautical Engineering. Aero- 
dynamics, Mechanical Engineering, Physics or Mathematics 
should inquire about positions on other missile programs at 
Missile and Ordnance Systems Department. 


SPORE EEE HEHEHE EEE EERE ED 


: AN INVITATION 


If you would like to contribute to any of the advanced missile 
development programa at MOSD, you are invited to send a resume 
of your education and experience. Or write ua for a convenient 
application form, All reaumesn will be carefully reviewed by the 
MANAGERS of our various technical components. You will be in- 
vited to visit our offices and discuss work we are doing directly with 
the Manager with whom you will be working. Communications 
will be entirely confidential 


ee eeeee 


CRORE OEE 


Please send resume to Mr. John Watt, Room § §.-11 hed 
| 


MISSILE & ORDNANCE SYSTEMS 


GENERAL @@ ELECTRIC 


1617 Pennsylvania Bivd., Philadelphia 3, Penna, 


DEPARTMENT 
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AERONAUTICAL 
ENGINEERS 


MECHANICAL 
ENGINEERS 


for 
ANALYSIS 
SYNTHESIS 
EVALUATION 


of AIRCRAFT NUCLEAR 
PROPULSION SYSTEMS 
at GENERAL ELECTRIC 


You will work on the application of nuc, 
lear propulsion systems to both manned 
aireraft and missile systems. The work 
involves liaison with planning groups in 
the Atomic Energy Commission, military 
services, and aircraft companies 


BOTH TECHNICAL AND 
SUPERVISORY POSITIONS OPEN 
Individual advancement aided by Full 
Tuition Refund Plan for graduate study 
leading to an M.8. degree, and in-plant 

courses in nucleonics 


CHOICE OF TWO LOCATIONS: 
Cincinnati, Ohie & idahe Falls, idaho 


Your resume will enable us to determine 
if you ere qualified now for General 
Electric's nuclear flight development 
program. All inquiries held in strict 
confidence. 


Please write to location you prefer 

4, R. Resselet 1. A. Munther 

P.O. Bex 132 FP. O. Bex 535 
Cincinnati, Ohie idahe Falls, lowe 














The GENERAL Idea 


ON ENGINEERING CAREERS 





Your job: find the 

one in 60 miilion 

Direct distance dialing is the telephone 
industry's term for the comparatively 
recent introduction of dialing your long 
distance calls direct, instead of placing 
them through an operator. 

Many electro-mechanical engineers 
at General Telephone Laboratories are 
working on the intricate and fascinat 
ing problems that continually arise in 
this particular phase of telephony. 

To get an idea of the complexity of 
these projects, try to picture the tele 
phone network of this country as a 
single, integrated machine consisting of 
about 60 million telephones. Then con 
sider the task of connecting any one 
of these telephones to any other sim 
ply by dialing from ten to thirteen 
digits, instead of the conventional seven 
digits for local calls. 

Remember that the connection must 
be made as quickly as it is in dialing 
your next door neighbor — and, of 
course, with the unfailing accuracy the 
public takes for granted in their dial 
telephone. Now you begin to compre 
hend the complex circuitry and high 
speed switching that are the province 
of the telephone engineer. 

Although direct distance dialing is a 
reality of some years standing in many 
parts of the country, not all the prob 
lems have been threshed out by a 
long shot. New detection methods are 
being investigated. Systems that work 
faster and take less space are the con- 
stant goal. And, as with every innova 
tion in telephony, the problem of 
converting existing systems to handle 
the latest miracle is the telephone en- 
gineer’s never-ending challenge. 


The dial — 

automation's granddaddy 

While the telephone industry did not 
invent the term automation, it did in- 
vent most of the processes and products 
that have made automation possible. 


Filming high-speed rotary switches to study 
operations in slow motion. 


For instance, the invention of the dial 
telephone by Automatic Electric engi- 
neers (that was 1892, believe it or not) 
led directly to automated assembly lines, 
automatic pin spotters, digital computers 

. you name it. 

Automatic Electric is one of our aftil 
iated manufacturing companies in the 
General Telephone System. For genera 
tions it has been a leading source of 
control components for industry as well 
as the principal equipment manufacturer 
for independent (non-Bell) telephone 
companies. And General Telephone 
Laboratories provide R&D support for 
the entire sphere of Automatic Electric's 
widely diversified manufacturing opera- 
tions and for all of the other manufac- 
turing and telephone operating compa 
nies in the General Telephone System. 


You're invited... 


The tremendous growth in the com- 
munications industry specifically and in 
the application of automation principles 
in general have created many stimulat- 
ing new engineering opportunities here 
at General Telephone Laboratories. 
We're interested in you if you are qual 
ified for important research and devel- 
opment work in electronics, electrical, 
electromechanical or mechanical en- 
gineering, or physics. 

We can be much more specific 
about your particular career destinations 
if you will write directly to Mr. Robert 
Wopat, president, General Telephone 
Laboratories, Northlake, Illinois. 


GENERAL @® ELECTRIC GENERAL TELEPHONE LABORATORIES 


INCORPORATE 
NORTHLAKE, ILLINOIS 
A member of the General Telephone System—One of America’s great communications systems 
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INDUSTRIAL ENGINEERS 
$6000 - $8000 


ys pres os in plant layout, mate 
rial handling, cquipment utilization, 
manufacturing methods and systems, 
capital improvement projects. Degree 
in LE. or E. Experienced or recent 
grads Multiplant company Em 
ployer pays our fee and expenses 
Send resume and photo to Mr. H. A 
Jensen 


Walker Employment Service 
212 South 7th Street Mi lis 2, Mi t 











MECHANICAL ENGINEERS 


the rapidly expanding Texas Division of 
Dow whe on the Gulf Coast 
Permanent ypenings in everal cate 
gorics 


Mechanical and structural design problems 
and general scale up problems. 


Estimators—For new construction and re- 
visions of existing facilities. 


Mechanical Design—Calculations and de- 
sign of new equipment. 


Instrumentation Design and Maintenance. 
Production of various products 
Please send resume to 


J. P. Middleton 
Technical Employment Department 
THE DOW CHEMICAL COMPANY 
Freeport, Texas 








Mechanical 


Engineers 
and 


Piping 
Designers 





Otters you immediate long range engineering 
opportunity in 


New York 


San Francisco 


Engineers and piping designers with Steam 
Electric Generating Station, Refinery, or Proc 
ess Plant experience will qualify 


Send Resume to 


Manager of Soatoywnont & Placement 
Industrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For your convenience, recruiting offices are 
also located in 
New York and Houston 
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.. John answered a Librascope ad for DIGITAL 
COMPUTER ENGINEERS, and we're moving to 
Southern California in three weeks ! Out there, 
opportunities in John's field of LOGICAL DESIGN are 
terrific. John likes the project team approach 
at Librascope .. . he’s finally going to have 
a chance to follow through on his project... and 
he will have full cooperation from management 
“Say... your husband is an ANALOG COMPUTER man; 
why don’t you mention Librascope to him? Tell him 
to write: Glen Seltzer, Employment Manager - 

808 Western Avenue — Glendale, California 
They need men with his experience.” 


IBRASCOPE 
ait 


OomPruTias ONTROLE COMPONENTS 


& SuBsiolany oF ot 
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VALVE AND NUCLEAR ENGINEERS 








MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work, Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefic plans 


and good working conditions. 


Send resume of education and experi- 
ence with statement of salary require- 
ments 


Address CA-5905, % “Mechanical Bagincering.” 











TEACHING POSITION available in mechanical engineering 
Interest in materials, and machine design courses desirable but 
not essential, Assistant Professor rank, M.S. degree preferred 
Apply Executive Dean, Presno Seate College, Fresno, California 


TWO POSITIONS TEACHING ia Mechanical Engineering De- 
partment Master's degree preferred. Salary om upoo train 
ing aad experience, Positions open September 15 of later. Ad 
iress Prof. A. P. Young, Michigan Co'lege of Mining and Tech 
nology, Hougheon, Michigan 
TWO TRACHERS—Mechanics, Applied Electricity, General 
Physics, One Head of [ rement, Pf D. Engineering preferred 
65. of MS, also considered. Salary and rank dependent on 
qualiteations, Salary sale good. Room for vancement 
Apply President, Montana School of Mines, Butte, Montana 


MECHANICAL and STRUCTURAL DESIGN ENGINEERS and 
DRAFTSMAN for plant layout work and automatic equipment 
Work involves board work aad some field work, Experience in 
pulp or paper mill helpful but oot essential, Location South 
Good opportunity for desirable applicants. Give experience and 
salary range with application, Address CA-6248, care of ‘Me 
chanical Engineering | 


ELECTRICAL ENGINEERING DRAFTSMAN for general plant 
power layout work also automatic control, Give experience and 
present salary range with application Location South. Address 
CA-6249, care of Mechanical Ragineering 


REPRESENTATIVES AVAILABLE 


NORTHERN CALIFORNIA SALES ENGINEERS established 25 
years, with own shop aod warehouse, want automatic control, 
instrument or mechanical equipment line. Calling oo industry, 
engineers, contractors and government. Paul W. Beggs & Son, 
5i4--Teh Se., San Prancisco 


CHICAGO MIDWEST. Selling 
oducts to O.E.M. aad ladustrials, Mechanical Engineering 
background in manufacturing, design and controls, Secks re 

peat line of merit and potential Address CA-6264, care of 
Mechanical Engineering 


MANUPACTURERS' AGENT 


AVAILABLE 


SERVICE 


How to Write Your Resume’’ including 
es Orville BE. Armstrong & Co, 95 
n. New York 4, N.Y 


RESUMES Send for 
sample guide $1 
W. 42nd Se., Depe. M 


POSITIONS WANTED 


MECHANICAL ENGINEER—3}—ASME Member--Registered 
Professional Engineer, Stace of Texas. Part time power plant 
operator during college, three years’ power plant engineer, 
4'/2 yeats in petrochemical industry. Presently Assistance Process 
Superintendent of petrochemical plant. Desires to relocate in 
Midwest, prefer supervisory position io plant operations. Address 
CA-€2%, cave of “Mechanical Engineering.“ 

CHIEF ENGINEER--BS.M.E., Masters Eng. Admin., regis 
tered, age 34. Eleven years’ experience in charge of design, con 
struction aad maintenance of — chemical equipment. Fx 
Perienced in organizing maintenance force in modern methods 
aod administranon. Desire position of Chief Plant Engineer in 
chemical of processing industry Address CA-46259, care of 

Mechanical Engineering.’ 


TECHNICAL ASSISTANT or RECORDS LIBRARIAN. Eog 
neering and metals experience including rare metals. Reports, 
patents, technical library. Woman Want responsibility and op 
portunity to organize systematic service Florida of West 
Address CA-6266, care of ‘Mechanical Engineering.” 


MECHANICAL ENGINEER-—-BS.M.E., age 29, § yrs.” exper: 
ence in steam power plant design, 2 yrs.’ general engineering 
Desire responsible position in Southwest or Western U.S. Address 
CA-6269, care of ’ Mechanical Engincering.”’ 


EXECUTIVE RESEARCH ENGINEER-M.E., Ph_D., P.E., age 
57. Experienced in organizing and supervising R. and D. effort io 
precision product development, mechanics, and instrumentation 
Seeks broader staff or supervisory responsibilities in progress: ve 
industry or research organization in Northeastern U. $. Salary 
requirements exceed $15,000. Not interested in missiles, Address 
CA-6281, care of “Mechanical Engineering.” 


MECHANICAL ENGINEER-—23, BME--1957 graduate, 3 
months practical experience, Lebanese Nationality. Wishes to 
have job in the Seates. Address CA-6280, care of “Mechanica 
Eogincering.”’ 


MECHANICAL ENGINEER secks challenging opportunities in 
commercial nuclear power development. Age 33. BSME 
Married. Present position is —— engineer and service super 
visor in chemucals industry xperience in design, development, 
procurement, construction and operation of production facilities 
and service systems. Address CA-6271, care of “Mechanical 
Engineering 


SHORT STORY —Thirty years’ supervision of special purpose 
machine development. Compulsory retirement. Good health 
Could supervise and build development group. Full time em 
ployment, full time consulting, or part time consulting Address 
CA-6271, care of ‘’Mechanical Engineering 


Dipl. Ing. with 7 years experience 
Wishes co relocate to Northwest or 
Address CA 


MECHANICAL ENGINEER 
in design and related fields 
Northeast. Design or development work preferred 
6279, care of ‘Mechanical Engineering 


MECHANICAL ENGINEER—BS. io MLE 18 years’ experienc 
in refrigeration, air conditioning, ventilation and interna! com- 
bustion engines. Experience includes heavy construction ma 
chinery, chemical cal ail industries as engineer and consultant 
Registered Professional Engineer in Michigan. Age 39, good 
health. Desire responsible position in industry or consulting 
fields. Address CA-6228, care of ‘‘Mechanical Engineering 


14 years 
3 years 


MECHANICAL ENGINEER registered; MS degree 
turbo-machinery design, development and research; 
supervisory analytical design, consulting and digital computer 
application. Desires responsible position either in research or as 
onsultant in applied mechanics Address CA-6270, care of 


Mechanical Engineering 





MECHANICAL ENGINEER—); ; 


Slemdalsvei 113, Slemdal, Oslo, Norway. 





U 
Univ., 29, single, 2'/» years’ furnace design cxpericnce steel mill, speaks fluent English, 
French, Scandinavian languages, some German and Spanish, Norwegian citizen, de- 


sires work U.S. or elsewhere, sales, production, travel 


S. Univ., B.A. Business Adm., French 


Please reply to Halvor Ellingsen, 








a 
+2 
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Louis Newmark, Ltd.,a well known British 
firm of precision Engineers and instru 
ment makers (London Area) are desirous 
of entering into, a License agreement, or 
purchasing outright, patents relating to 
electrical and/or mechanical devices of a 
Precision Instrument character or of a 
consumer goods nature. 


Adequate capital and production facilities 
are available to develop, produce, and 
market suitable devices. Communica 
tions should be addressed to 


LOUIS NEWMARK, LTD. 
Purley Way, Croydon, Surrey, England 
and marked for the attention of 
Major S. F. M. Neill. 











«REPRESENTATION WANTED 


DISTRIBUTORS or REPRESENTATIVES—wanted for several 
open territories in Eastern and Midwestern states on our line of 
quality valves, cylinders, valve actuators and pumps Wree, 
giving lines handled and territory covered. Ledeen Mfg. Co, 
3380 No. Gilman Road, El Monce, California 





it will pay you to watch the 
announcements on these pages 
for an opportunity thet you may 
be looking for or one that may 
be of interest to you. 








EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


SALARIED POSITIONS—$6,000 to $35,000. We offer the orig 
inal personal employment service (established 46 years Proce 
dure of high standards individualized to your personal require 
ments. Identity covered. Particulars-R. W. Bixby, Inc., 562 
Brisbane Bidg., Buffalo 3, N. Y 


PLANT PERSONNEL, ENGINEERS, DESIGNERS~—-Draftsmen, 
Chemists, and Metallurgists, E. G. Seroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th St, 
Cleveland 15, Ohio, will help you find positions or men 





SALARIED PERSONNEL $5,000 to $30,000 
This nation-wide service, established 1927, is geared to 
the aceds of high grade men who seck a change of con 
nection under conditions, assuring if employed full pro- 
tection to present position. Send name and address only 
for details. Personal consultation invited 


JRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 








MECHANICAL ENGINEERS 
$11,000—$13,000 

Company client needs mec hanical engineers with experience 
in heat exchangers, boilers, fluid hydraulics or related work 
will qualify you. Client is the leader in its field. You wil! 
enjoy suburban life in this vacation areca. Company client 
assumes a ——— Your present position held in complete 
confidence rite to 

28 E. Jackson Bivd. Chicago 4, Hil. 

MONARCH PERSONNEL 


TECHNICAL PERSONNEL 
$6,000 to $25,000 
Monarch Personnel, a national organization, has been 
assigned by some of the finest companies io this country 
to assist them in their search for competent Technical 
Personne!. We have offices in 61 cities throughout the 
United States and operate at all times at n0 cost to you 
Should you desire to better your position professionally as 
well as financially send a resume in confidence to 


MONARCH PERSONNEL 
28 E. Jackson Bivd. Chicage 4. lil. 














Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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Assure installation and operation economies 


IMPORTANT TO YOU! 


INSTALLATION ECONOMIES — Racine designed and 
built hydraulic “Power Units’ are compact — yet all com- 
ponents are easily accessible for quick servicing, Hook-up 
to your equipment is fast and simple, 


OPERATION ECONOMIES — With Racine Variable 
Volume Pumps and Boosters, you get high-pressure results 
at low-pressure cost. You put all of the oil to work, 


EQUIPMENT ECONOMIES — Racine’s unique hydraulic 


design requires a minimum of components, thus extreme 


circuit simplification. 


FRE 


Augment your busy, short-handed 
engineering team by taking advan- 
tage of our specialized hydraulic 
engineering service at no cost to 
you. Write us about your problem 


ENGINEERING 


SERVICE 


— no obligation, 


MECHANICAL 


ENGINEERING 











a pa — nr TYPICAL RACINE ‘POWER UNIT’ 
i Weis aa DESIGNED AND BUILT TO YOUR 
nase SPECIFIC NEEDS 
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RACINE HYDRAULICS & MACHINERY, INC, 


2076 Albert Street 
RACINE, WISCONSIN, U.S.A, 
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Manvtacturers of equipment not included 


RATES: One-inch card announcements inserted at rate 
of $20 each issue, $15 per issue on yearly contract 


Consulting Service | 








AMERICAN NUCLEAR DESIGN COMPANY 
Nuclear Engineering — Mechanical 
P. O. Box 587 
Washington 4, D. C. 


Nuclear Design and Consulting 
Product Evaluation and Re-design 








GEORGE H, KENDALL . 
Consulting Mechanical Engineer 
Methods Studies: Process of Product 
i Products for Greater Profit 
a, Design Cost Problems, 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N.J. Westfield, 2-6258 














BLACK & VEATCH 


CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, een 6 of Construction 
g ation and Rates 


1500 Meadow Lake riasaa rhe 14, Mo. 











WALLACE CLARK & CO., INC.—/;;,, 


Management Consultants 
PLANNING-——Engineering, Production, Mainte 
nence 
CONTROLS Production, Costs, Inventories 
ORGANIZATION—-Planning, Eveluetion, Com- 
pensation, Executive Development 
521 Filth Avenue New York 17, N. ¥ 





POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
\a I UTILITY © INDUSTRIAL + CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA 





Consult Z, H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broedway 
(ot 31 St.) New York 1, N. Y. 
Phone LO-5-3088 








| PETER F. LOFTUS CORPORATION 


Design and C Iting Eng ‘ 
Electrical * Mechanical 
Structural * Civil 


ag sao? Thermodynamic * Architectural 


FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylivenia 





SANDERSON & PORTER 


CONSTRUCTION 
REPORTS SURVEYS 


New York New York 








ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, W. Y. 
Electrical, Elect , En tal, 
Photometric and Ch | Laborato 
Testing, Research, Inapection and Certification 











THE LUMMUS COMPANY 


ENGINEERS & CONSTRUCTORS 
395 Madison Avenue, New York N. Y. 


Chicago---Houston --London---Paris 
The Hague---Montreal-.-Caracas---Bombay 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
A ppraisals, Reports 


SARGENT & LUNDY 
140 S, Dearborn St., Chicago, Il 








\Gjj)) GILBERT ASSOCIATES, INC. 


Engineers and Cansultants 


Desian end Supervision of Construction 
Mechanical © Electrical © Structural 
Sanitary © Chemical Laboratory 
Business and Economic Research 


New York READING, PA. Washington 





research and development 
product engineering and styling 
special production machines 


model building 


fer 
brochure 








J. E. SIRRINE COMPANY 


Engineers 
Design and Su m of Steam and 
Hydro-Electric - ustria! 
a Operating 
praisals ¥ . operts 
Greenvilie, South Caroline 








HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fuctk 


Stpdecslocnte Plants and Dams 
Transmission Lines 
Flood Control Irrigation 
River Basin Development 


<0 Went Madison Street Chicago 6 


WELD TESTING 


Qualification of Operators Supervision 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Leboretory, Pittsburgh, Pe. 





engineer and consultant 
INDUSTRIAL ENGINEERING: planning, con 
trols; met sy manulecturing facilities, plant 
engineering 
INDUSTRIAL DEVELOPMENT: reports, sur 
veys, layouts; markets investigations, plant 
lists; industrialization 


31-48 78th Streset, Jackson Heights 70, N. Y. 








JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 
Reporte Examinations Appraisals 


Machine Design Technical Publications 
BOSTON NEW YORK 


PANELLIT SERVICE CORP. 


Instrumentation Systems 
ENGINEERS & CONSTRUCTORS 
7401 N. HAMLIN AVE. SKOKIE, ILL. 
TEL: ORCHARD 5-2500 


Leos Angeles, Calli « W , Delaware 
Toronto, SS 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
ss 











M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern Samet 
computer facilities available for low cost, 
curate flexibility analyses of the most comolen 
piping systems 

The M. W. Kellogg Company 

711 Third Avenue, New York 17, N. Y 








An announcement in this 
section will acquaint others 


with your specialized practice 








SVERDRUP & PARCEL, INC. 
Engineers —Architects 
Design ¢ Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems ¢ Industria] Plants 
Studies ¢ Reports 
ST. LOUIS 





Sen Francisco Washington 
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This BaW Welded Mechanical Tubing 
Was Ready for Use on Delivery 


Guaranteed Maximum Average 
Micro-inch Finish on the I. D. 
to Meet Hydraulic System Needs 


B&W ERW Mechanical Tubing, with smooth I.D., 
can be delivered to you ready to use in hydraulic 
systems. Where inside surface is of prime impor- 
tance and no stock removal is planned prior to 
application, this tubing is made for the job because 
it is furnished with a smooth inside surface having 
a guaranteed maximum average micro-inch finish. 

In addition to smooth inside finish, this B&W 
Tubing assures you of uniform wall thicknesses, 
plus uniform and close I.D. tolerances. It combines 
light weight and high strength. It means long life 
and better performance in fluid systems for heavy 
duty or automation applications. 


For complete information on B&W ERW Mechan- 
ical Tubing with smooth LD., or on any tubing 
problem, call for Mr. Tubes—your direct link with 
B&W. Write for Bulletin TB-419. The Babcock & 
Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


TA-6102 M3 


Seamless and welded tubular products, seamless welded fittings and forged steel flanges—in carbon, alloy and stainiess steel. 








AC Electronics Div., 
General Motors Corp. 
Acme Chain Corp. 
*Aerovent Fan Co. 126 
*Air Preheater Corp. 93 
* Allis-Chalmers Mig. Co. 12 
*American Blower Biv. 
American-Standard 26 
*American Brass Co. 25 
American Crucible Products Co. 72 
*American Pulverizer Co. 58 
48, 52, 68, 84 
86 


67,72, 134 
55 


ASME Publications 
Mechanical Catalog 
Amplex Div., 
Chrysler Corp. 127 
Argonne National Laboratory 78 
Armour Research Foundation 140 
*Armatrong Machine Works 104 
* Associa Spring Corp. 8,9 
Aurora Pump Div., 
New York Air Brake Co. 67 


*Babcock & Wilcox Co. 
Boiler Div. 2nd Cover 
Tubular Products Div. 149 
*Bailey Meter Co. 30 
Bendix Products Div. 132, 138 
*Bin-Dicator Co. 76 
Black, Sivalls & Bryson (Inc.) 29 
Boeing Airplane Co. 108 
Bridgeport Thermostat Div., 
Robertshaw-Fulton Controls Co.. 47 
Bundy Tubing Co. 117 
Bunting Brass & Bronze Co. 45 
Bushings (Ine.) 128 


Caltech, Jet Propulsion Lab 102 
Carborundum Co, 87 
Carrier Conveyor Corp. ov 
( 
{ 
( 


‘aterpillar Tractor Co, 141, 142 
‘hace, W. M., Co. 59 
thain Belt Co, 77 
Chrysler Corp., Engrg. Div. 142 
‘incinnati Gear Co. 46 
‘lar Fan Co, 28 
‘eveland Worm & Gear Co. 97 
‘olumbia-Geneva Steel Div. 20, 21 
‘ombuastion Engineering (Ine.) 123, 132 
‘ontinental-Emaco Co. 43 
‘onvair Div., 
General Dynamics Corp 
‘rucible Steel Co, of America 
‘urting-Wright Corp 


Denison Engineering Div., 
Amer. Brake Shoe Co. 
*Detroit Stoker Co. 
*Diamond Power Specialty Corp. 
Douglas Aircraft Co. 
*Dresser Industries (Inc.) 
Roote-Connersville Blower Div. 
Duff-Norton Co. 


Edward Valves (Inc.) 
Sub. Rockwell Mfg. Co. 

Ellison Draft Gage Co 
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Cannon Electric Co 

ash, A. W., Co 

ash, A. W., Valve Mig. Co 

Chapman Vaive Mig (Co 
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Clearprint Paper Co 
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Michigan Tool Co 
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(ramer Posture Chair ('o 

Crane Co 
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davis Engineering Corp 
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anaes on toe & Forging Co Scale deposits on steam tur- 
*Lowey-Hydropress Div., B-L-H bine blading. Photo courtesy of 
eee Hartford Steam Boiler Inspec- 
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ee | 
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¢ 


Maryland Shipbuilding & Drydock Co . , 
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Non-Linear Systems (Ine 
North American Aviation (In¢ 


*Northern Blower Co 
Nuclear Measurements Corp .* es WHEN MODEL 1 106 PROPORTIONEER 


Nugent, Wm. W., & Co 


*Ollgear Co FEEDS BOILER WATER CHEMICALS 


Pacific Pumps (Ine 
Div. Dresser Industries (1n¢ 
P le I 1 Products (tne . . 
Parker White Metal Co. Prevent scale build-up (caused by boiler carry-over) on 
*Pennsylvania I amp & Compressor Co , . al 
Philadelphia Gear Works turbine blades with proper raw water or internal steam 


*Porter, H. K., Co 


W-S Fittings Div F - 
*Posey Iron Works | boiler treatment. Model 1106 Proportioneer feeds all chem- 
Powell, William, Co ° . > 
icals (alkaline, neutral, or acid) accurately (guaranteed 
RayhemeeMeahetian ‘ ag 
anhattan ubber viv . . . *_* 
Packing Div within + 1% ) over 15 to 1 range, Capacities range from 0.11 


Read Standard Corp 


eellance Goupe Csiume Co.” to 35.6 GPH . . . for discharge pressures up to 1100 psig. 


PAY LESS, GET MORE! 


Research-Cottrell (Inc 
Reznor Mig. Co 
Design features of this propor- 


Rhopac (Ine 
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Ronald Press Co 
Ross Heat Exchanger 
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Synchro Start Products (in¢ 
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measuring cylinders, super-accurate 
Vane-Guide check valves, and per- 


centage calibrated stroke-length scale. 





*Taylor Inetrument Cos 
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“Tov. of Struthers Weil Request Bulletin 1106-2 for complete data. Write 


Div. of Struthers Wells Corp 


SS ee to PROPORTIONEERS, INC., 382 Harris Avenue, Prov- 


*Union Iron Works 


United States Graphite Co - 
Div. Wickes Corp idence 1, Rhode Island. 


*L. 8. Hoffman Machinery Corp 
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ry’ % ‘ ’ ‘ 
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Wheeler, C. H., Mig. Co 484 6 Ae 
*Wickes Botier Co O14 ¥ { " ri ‘ 
wmevtree 


Div. Wickes Corp ; 
Wiegane ‘Edwin = B = ] . F | N D | J S T R | 'D ~ caideacs 
Wiegand, Edwin I Co | 4 
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Whiey, John & Sons 
Williams Gauge Co 
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need a match? 





At Firestone, you'll find the right match for 
your wits — the match to explode your 
concepts into brilliant reality. The secret? 
Firestone’s small-project approach to 
large-scale engineering problems. 


For your career, this plan assures the broadest 
scope of achievement, with all the rewards 

of success. And of course, it also secures 
Firestone’s accustomed role of leadership in 
guided missile and other defense projects. 

In a word, everybody wins! 


The challenge is exciting. In Los Angeles, 

our major effort is the continuing development 
program for the Army’s Corporal. In 
Monterey — Carmel-by-the-Sea, our new 
Engineering Lab is also blazing trails 

in guided missile and related fields. And don’t 
discount this big dividend: while your 

career is going up, your family (and you) 

will enjoy living it up in California! 





Write us today for an exceptional opportunity 
to match your talent in these fields: 


Test Equipment Design 
Electronic Servo-Engineering 
Instrumentation 

ia Electronic Systems 


Firestone GUIDED MISSILE DIVISION 


RESEARCH + DEVELOPMENT ¢ MANUFACTURE 


FIND YOUR FUTURE AT FIRESTONE e* Los AN t ES « MONTEREY 


WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES 54, CALIFORNIA 
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ARE YOUR TRIM SPECS 





UP TO DATE? 


Put an end to iron valve seat ring and stem-wedge problems. Make 
sure your specifications call for modern, trouble-free OIC end- 


seated seat rings and T-head stems. 


There is no extra cost and yet this superior design will 





reduce your maintenance overhead many times. J 
4 ad 4 
For specification details write for OIC Iron Valve / 
° . one > e 4 
Bulletin No. 1005. The Ohio Injector Co., / ’ 


Wadsworth, Ohio. 


Shoulder-seated rings 
Screwed stem-wedge connection 
Ring design causes turbulence. Open back of ring is easily 
eroded, Ring is seated in tension. Continuous operation com- 
presses and tends to loosen it, developing serious leaks. 

A screwed stem-wedge connection is rigid. Closing valve 
under pressure tends to bind wedge, make closing difficult 
and perhaps bend the stem. — 
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OIC end-seated rings 

T-head, stem-wedge connection 

Streamlined flow-through. No pockets open to attack by 
erosion. Ring is seated in compression. Stays tight even in 


continuous operation, 
l-head stem-wedge connection is flexible. Wedge can’t bind. 


Closing is easy and stem is unaffected. 


FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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How KEARNEY & TRECKER mounts the spindle of its 
TF Series machines on 2 single-row and 1 double-row 
Timken bearings ...to hold spindle in rigid align- 
ment, and maintain high accuracy through 24 speeds. 
(Model 315 TF machine illustrated). 


New milling machine gets 
constant accuracy through 24 speeds 
with spindle on TIMKEN’ bearings 


ROM 15 to 1500 rpm, with 24 
speed changes in all, and plenty 
of capacity for any tool load—that’s 
the new TF Series of twin-screw de- 
signed Kearney & Trecker mills. 
There are 28 Timken” bearings con- 
tributing to these machines’ built-in 
stamina and constant high precision. 
Most importantly, the spindle is 
mounted on two single-row and one 
double-row Timken precision bear- 
ings which hold it in rigid alignment 
through all speed and load changes. 
Chatter is eliminated, and long bear- 
ing life with minimum maintenance 
is assured. 
Because of their tapered design, 


Timken bearings take radial and thrust 
loads in any combination. Full line 
contact between rollers and races im- 
parts extra load-carrying capacity. And 
of course, with Timken bearings de- 
signed to last as long as the machine 
itself, maintenance costs go down. 

Geometrically designed to give true 
rolling motion, Timken bearings are 
precision manufactured to live up to 
their design—produced under rigid 
inspection and quality control. We 
even make our own fine alloy steel, 
something done by no other Ameri- 
can bearing manufacturer. When you 
build or buy equipment, look for the 


“TIMKEN” trade-mark on every 


bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


This symbol on « product means 
its bearings are the best. 


TTI M Ki N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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